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MATERIAL  -  ADHESIVE  -  BLOOMINGDALE  RUBBER  CO.  -  HT-424 

EVALUATION  OF 

PURPOSE 

Bloomingdale  Rubber  Company's  HT-424  has  been  reconunended 
as  a  second  source  of  PMS-0015(d)  adhesive.  This  adhesive 
has-  already  been  qualified  by  the  Air  Force  to  Military 
Specification  MIL-A-8431.  Only  those  tests  listed  In 
Convalr  Specification  FMS-0015(I>)  which  are  in  addition  to 
or  deviate  from  MIL-A-8431  were  required,  substantially 
reducing  the  amount  of  testing  necessary  for  qualification 
of  this  material.  The  purpose  of  this  test  was  to  evaluate 
HT-424  as  a  second  source  of  Convalr  Specification  FMS-0015(D) 
adhesive . 

SUMMARY 

Bloomingdale  Rubber  Company  submitted  three  batches  each 
of  20  mil  and  15  mil  thickness  HT-424  adhesive  for  evalua¬ 
tion  to  Convalr  Specification  FMS-0015(D).  The  test  results 
show  that  some  batches  of  HT-424  20  mil  adhesive  did  not 
conform  to  the  requirements  set  forth  in  FMS-0015(D)  when 
tested  at  the  following  conditions: 

ADHESIVE  BATCH  NUMBER  TEST  CONDITION 

2233^  2234,  2235  Creep  rupture  at  26OOF  for  I92  hrs. 

2233  260°F  age  for  I92  hours 

2234  Flatwise  tension  at  room  temperature 

All  other  tests  conducted,  including  the  tests  for  the  15  rail 

adhesive  (batch  numbers  2230,  2231  and  2232)  met  the  requirements 

of  PMS-0015(D).  a  summary  of  the  test  results  is  shown  in  Table  I. 
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MATERIAL  -  ADHESIVE  -  BLOOMINGDALE  RUBBER  CO.  -  HT-424 

EVALUATION 

OF 

OBJECT 

To  determine  if  Bloomingdale  Rubber  Company's  HT-424 

20  mil  and  I5  mil  film  adhesives  conform  to  the  require¬ 
ments  of  Convair  Specification  FMS-0015(D). 

MATERIALS 

SOURCE 

HT-424  film  adhesives 

FMS-0015  20  mil  (batch  numbers 

2233,  2234,  and  2235) 

FMS-OOI5-I  15  mil  (batch  numbers 

2230,  2231  and  2232) 

Bloomingdale  Rubber  Co. 
Chester,  Pennsylvania 

Aerobond  422  film  adhesive 

FMS-0015  20  mil  lot  no.  2579 

Adhesives  Engineering  Co. 

San  Carlos,  California 

Hydraulic  Fluid  (Oronlte  8515) 
Lubricating  Oil 

MIL-H-8446 

MIL-L-7808C 

2024-T3  Alclad  aluminum  skins 

0.064"  X  4"  X  9" 

QQ-A-362a 

2024-T3  Ale lad  aluminum  skins 

0.040"  X  3"  X  8" 

QQ-A-362a 

9  Ibs./cu.ft.  density;  3/16" 

cell  size.  Glass  fiber-plastic 
reinforced  honeycomb  core  0.500"  x 
3"  X  8"  (PMS-0013  Type  l) 

Hexcel  Products  Co. 

Oakland,  California 

EQUIPMENT 

Lap  shear  creep  machine 

Electrically  heated  bonding  press 
Electrically  heated  test  chamber 

Convair  Shop  made 

n  11  11 

II  II  II 

PROCEDURE 

All  tests  required  by  Convair  Specification  PMS-0015(D), 
except  the  storage  tests,  were  conducted  with  three 
batches  each  of  HT-424  20  mil  and  15  mil  adhesive.  The 
tests  conducted  are  outlined  in  Table  II,  Aerobond  422, 
lot  number  2579  (PMS-OOI5,  20  mil)  was  used  as  a  control 
adhesive.  Specimen  preparation,  bonding.  Immersion,  and 
testing  were  in  accordance  with  PMS-0015(D).  The  general 
procedures  are  (sutlined  in  Table  III. 
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The  physical  properties  of  the  adhesives  tested  are  listed 
in  Table  IV. 

The  individual  bonded  specimen  results  are  listed  in  Tables  V 
through  LXVII.  A  summary  of  the  test  data  is  given  in  Table  I. 

DISCUSSION: 

Information  was  needed  as  to  the  suitability  of  Bloomlhgdale 
Rubber  Company's  HT-424  as  a  source  for  FMS-OOI5  adhesive. 

The  glass  cloth  carrier  used  in  HT-424  film  adhesive  does  not 
conform  to  the  requirements  set  forth  in  FMS-0015(D),  The  type 
carrier  used  is  comparable  to  Style  192  of  J.  P.  Stevens  & 
Company,  Inc.,  "Industrial  Glass  Fabric  Specification  Guid^. 

Observation  of  the  lap  shear  specimens,  after  testing,  indicated 
that  the  cloth  carrier  used  in  this  adhesive  may  have  been  a 
contributing  factor  in  causing  many  of  the  specimens  to  fail  at 
a  lower  load  than  was  expected.  It  was  noticed  that  in  many 
cases  one  or  two  of  the  yarns  in  the  cloth  carrier  was  forced 
out  from  the  edges  of  the  lap  shear  specimens  by  the  adhesive 
during  cure.  This  allowed  a  portion  of  the  bond  Joint  to  be- 
void  of  adhesive  and  thus  reduced  the  total  area  bonded.  In 
the  case  of  the  lap  shear  creep  specimens,  measurements  of  the 
actual  bonded  area  (less  void)  were  made  after  failure  occurred. 
It  was  found  that  the  actual  load  on  the  bonded  portion  of 
the  lap  Joint  was  very  close  to  the  maximum  load  obtained  from 
r  .  similar  specimens  bonded  with  other  adhesives  of  the  same 
type  as  HT-424. 

Observation  of  the  flatwise  tension  specimens  which  failed  to 
meet  the  requirements  of  FMS-0015D  indicated  that  the  fillets 
did  not  appear  normal. 

It  should  be  noted  that  only  the  20  mil  adhesive  failed  to 
meet  some  of  the  requirements  of  FMS-0015(D). 


Further  testing  of  this  adhesive  will  be  done  to  determine  if 
b.ddltlonal  aging  of  the  tape  prior  to  bonding  will  improve  the 
bond  strengths  (Ref.  Test  Request  F-7759), 
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CONOLUSION! 

Based  on  the  results  contained  herein,  Bloomingdale 
Rubber  Company's  HT-424  20  rail  film  adhesive  tested 
in  accordance  with  Convair  Specification  FMS-0015(d) 
did  not  conform  to  the  requirements  of  the  following  tests: 
Creep-rupture  at  260°F  f-9r  192  hours  (adhesive  batches 
2233,  2234,  and  2235);  shear  strength  at  260of  after  aging 
for  192  hours  at  260°F  (adhesive  batch  2233)',  flatwise  (pi) 
tension  strength  at  room  temperature  (adhesive  batch  2234). 
Results  from  all  other  tests  conducted,  including  the 
tests  of  the  I5  mil  adhesive  (batches  2230,  2231,  and 
2232),  met  the  requirements  of  FMS-0015(d). 
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TABLE  II 

PMS-0015(D)  tests  conducted  on  HT-424  twenty  mil  and  fifteen  mil 
ADHESIVE  AND  AEROBOND  422  CONTROL  ADHESIVE 


I.  20  mil  HT-424  and  20  mil  Aerobond  422  (Control) 

A.  Room  temperature  lap  shear 

B.  -67°P  lap  shear 

C.  26OOF  lap  shear 

D.  26OOP  lap  shear  after  aging  192  hours  at  260op 

E.  Room  temperature  lap  shear  after  Immersion  in  MIL-L-7808C 
lubricating  oil  for  7  days  at  room  temperature 

F.  Room  temperature  lap  shear  after  immersion  in  MIL-H-8446 
(Oronite  8515)  hydraulic  friuij  for  7  days  at  room  temperature 

G.  Flow  test  -  Initial  and  after  aging  at  room  temperature  for 
30  hours 

H.  Creep  rupture  at  2600F  for  192  hours 

I.  Flatwise  tension  at  room  temperature 

J.  Volatiles  determination 

II.  15  mil  HT-424  and  20  mil  Aerobond  422  (Control) 

A.  All  tests  conducted  on  the  15  mil  adhesive  were  the  same 
as  in  "I"  above ’except  the.  flatwise  tension  tests  which 
were  conducted  on  20  mil  adhesive  only. 


PAGE- 


REPORT  NO, 
MODEL 
DATE— 


~mr-i957 

15^ - 

gg'Jury  1958" 


Dapartmant  6 
FWP  1072-8-54 


UTILIIY  REPORT  SHEET 


10 


C  0  N  V  A  I  R 

A  DIVISION  OF  GENERAL  DYNAMICS  CORPORATION 

(FORT  WORTH) 


FAGE _ 

REPORT  NO¬ 


TABLE  III 

PREPARATION.  BONDING.  IMMERSION.  AND  TESTING  OF  SPECIMENS 


I,  Cleaning  Procedure  for  Metal  Parts  and  Honeycomb  Core 

A.  Cleaning  procedure  for  metal  parts 

1.  Remove  all  dyes  and  foreign  materials  by  wiping  with 
methyl  ethyl  ketone. 

2.  Vapor  degrease  with  stabilized  trichloroethylene  for 
10  minutes. 

3.  Immerse  for  9  to  13  minutes  in  a  solution  of  the 
following  composition,  which  is  maintained  at  a  temperature 
of  16oOF  j-  loop. 

a.  ta.p  water  -  30  parts  by  weight 

b.  sulfuric  acid  -  10  parts  by  weight 

c .  sodium  dlchromate  -  ij;  parts  by  weight 

4.  Immerse  in  clean  flowing  tap  water,  followed  by  a 
distilled  water  spray  rinse. 

5.  Dry  at  ISO'^F  _+  lOop  for  20  minutes. 

B,  Cleaning  procedure  for  honeycomb  core 

1.  Spray  with  distilled  water,  using  filtered  air, 

2.  Dry  at  I50OF  10®P  for  20  minutes. 

3.  Vapor  degrease  in  stabilized  trichloroethylene  for 
10  minutes. 

4.  Air  dry  for  10  minutes. 

II.  Procedure  for  Metal-to-Metal  and  Honeycomb  Core  Test  Panel 


A.  Procedure  for  metal-to-metal  test  panel  fabrication 

1.  Apply  one  layer  of  HT-424  adhesive  to  one  bonding 
surface. 

2.  Assemble  with  second  bonding  surface  to  fom  a  0,500"  over¬ 
lap. 

3.  Assemble  on  a  suitable  bonding  fixture,  with  a  0.500"x  9" 
m9..tal  strip  over  the  bonding  area. 

4.  Apply  1/16"  thickness  of  curable  rubber  over  the  metal 
strip. 
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TABLE  III  -  Continued 

B.  Procedure  for  honeycomb  core  test  panel  fabrication 

1.  Apply  a  layer  of  HT-424  adhesive  to  one  bonding  surface 
of  each  metal  skin. 

2.  Place  honeycomb  core  between  the  .040"  metal  skins 

so  as  to  form  a  sandwich  panel  of  the  following 
dimensions:  3"  x  8" 

3.  Apply  two  thicknesses  of  l/l6"  curable  rubber  on  the 
•topside  of  the  sandwich  panel . 

III.  Procedure  For  Bonding  Metal-to-Metal  and  Honeycomb  Core 
Test  Panels 

A.  Bonding  conditions  for  metal-to-metal  test  panels. 

1.  Place  the  assembly  in  an  electrically  heated  bonding 
press  with  the  platen  temperature  at  350°P» 

2.  Apply  100  psi  pressure  to  the  bond  area  of  the  test 
panels . 

3.  Cure  for  35  minutes  at  350°!''. 

B.  Bonding  conditions  for  honeycomb  core  test  panels, 

1.  Place  the  assembly  in  an  electrically  heated  bonding 
press  with  the  platen  temperature  at  75°F. 

2’.  Apply  100  psi  to  the  bond  area  of  the  test  panel. 

3.  Raise  the  glueline  temperature  at  a  uniform  heat  rise 
to  235°F  ^  15°P  and  bond  for  30  minutes. 

4.  Raise  the  glueline  temperature  at  a  uniform  heat  rise 
to  350°F  and  cure  for  35  minutes. 

IV.  Procedures  For  Metal-to-Metal  Test  Panel  Immersion 

A.  After  cutting  out  controls,  jtnnneris'eith'e  'test  panels'  in 
MIL-H-8446  (Oronite  8515)  hydraulic  fluid  oriid  MIL-L-7808C 
lubricating  oil  for  seven  days  at  room  temperature. 

B.  Saw  the  panels  into  specimens  and  test  within  two  hours 
after  removal  from  fluid. 

V.  Procedure  For  Testing  of  Specimens 

A.  Testing  procedure  for  metal-to-metal  test  specimens. 

1.  Cut  bonded  metal-to-metal  panels  into  1"  wide  individual 
specimens. 
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TABLE  III  -  Continued 

2. Test  lap  shear  specimens  in  tensile  shear,  using  a  load  rate  of 
650  lbs, /min.  at  room  temperature;  26O0F  after  30  minutes  at 
260°F;  -670F  after  30  minutes  at  -67 OF;  260°F  after  I92  hours 
at  260°F;  and  at  room  temperature  after  immersion  in  MIL-L-7808C 
lubricating  oil  or  MIL-H-8446  hydraulic  fluid  for  7  days. 

3. Subject  creep  test  specimens  to  a  dead  load  of  I600  psi  for  192 
hours  at  26OOF  and  note  glueline  deformation.* 

B.  Testing  Procedure  For  Flatwise  Tension  Specimens 
(20  mil  thickness  adliesive  only) 

1.  Cut  three  test  specimens,  each  two  inches  in  diameter,  from  the 
test  panel;  examine  each  for  machining  damage  and  reject  if  such 
damage  occurs.  A  satisfactory  evaluation  of  test  results 
requires  a  minimum  of  two  undamaged  specimens. 

2.  Bond  each  specimen  into  a  pair  of  lay-up  blocks,  using  a  suitable 
(.adhesive. 

3.  Test  the  bonded  specimen  to  failure  at  room  temperature,  with 
a  load  rate  of  4000  4-  500  lbs. /min.  The  bond  or  core  within 
the  specimen  should  Tail.  .Any  other  method  of  failure  below 
1950  lbs.  shall  invalidate  the  results.  Specimen-to-block  bonds 
falling  above  1950  pounds  shall  not  invalidate  results  if  average 
of  all  specimens  is  above  2100  pounds. 

C.  Testing  Procedures  For  Plow  Test  Specimens 

1.  Place  a  specimen  of  the  uncured  tape  3.192"  diameter,  non-aged 
and  aged  for  30  hours  at  room  temperature,  between  two  pieces 
of  aluminum  foil;  apply  25  psi  for  10  minutes  at  275‘^F  and  remove 
from  press.  Measure  area  of  cured  adhesive  and  calculate  flow 
factor  as  outlined  in  FMS-0015(D)  paragraph  4.3.3.*'*' 

D.  Testing  Procedures  For  'Volatile  Matter  Determination 

1,  Place  a  specimen  of  uncured  tape  I.78"  x  I.78"  in  a  forced- 
draft  oven  at  room  temperature  and  heat  to  350OF  in  25 
minutes.  Retain  at  350op  for  10  minutes  and  remove.  Weigh 
cured  sample  and  calculate  volatiles  as  outlined  in 
FMS-0015(D),  paragraph  4.3.4. 

•Reference  Convalr  Test  Report  FTDM-I869 

_ Area  in  sq.  inches  of  sample  after  cure _ 


**  Flow -factor 


***  %,  ■''/olatile' 


)¥eight  in  gins  of  tape 
plus  protective  film 


minus 


Weight  in  grams  oij 
protective  film 


Weight  in  gin 
men  before 


of  RPOCi- 


niinus 


Weight  of  specimerj 
curi>^r:  after  curing  XlOO 

Weight  in  gms  oI  Jpeciinen  after  curing 
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TABLE  IV 

PHYSICAL  CHARACTERISTICS  OF  HT-424  TWENTY  MIL  AND  FIFTEEN  MIL 
ADHESIVE  AND  AEROBOND  422  CONTROL  ADHESIVE 


I.  20  Mil  HT-424 

20  Mil  Aerobond  422  (Control) 

A.  Vfeight  (lbs 

./sq  ft. ) 

(lbs./sq,ft.) 

1.  Batch  2233 

0.174 

Lot  2579  0.188 

2.  Batch  2234 

0.172 

3.  Batch  2235 

0.169 

B.  Thickness 

(Inches) 

(Inches ) 

1.  Batch  2233 

0.022 

Lot  2579  0.022 

2.  Batch  2234 

0.020 

3.  Batch  2235 

0.021 

II.  15  Mil  HT-424 

Aerobond  422  Same  as  for  20  Mil 

above.  (15  mil  Adhesive  Not  Iteste 

A.  Weight  (lbs 

./sq  ft. ) 

1.  Batch  2230 

0.133 

2.  Batch  2231 

0.139 

3.  Batch  2232 

0.137 

B.  Thickness 

(Inches) 

1.  Batch  2230 

0.016 

2.  Batch  2231 

0.016 

3.  Batch  2232 

0.016 
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TABLE  V 

LAP  SHEAR  STRENGTH  OP  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2230,  BONDED  2024-T3  ALCLAD  ALUMINUM  TESTED  AT  ROOM 

TEMPERATURE 

Specimen  No. 

Bond  Area 

Cohesive 

Load  To 

Load  To 

(In. 2) 

Failure 

Failure 

Failure 

{%) 

(Lbs. ) 

(PSI) 

I5-LS-R-I-2 

.521 

95 

1280 

2457 

15-LS-R-I-6 

.516 

95 

1550 

3004 

I5-LS-R-3-3 

.517 

95 

1185 

2292 

I5-LS-R-3-7 

.517 

95 

1255 

2427 

I5-LS-R-5-4 

.512 

95 

1265 

2471 

15-LS-R-7-I 

.493 

95 

1170 

2373 

15-LS-R-7-5 

.497 

95 

1305 

2626 

15-LS-R-9-2 

.500 

95 

1200 

2400 

15-LS-R-9-6 

.515 

95 

1315 

2553 

I5-LS-R-II-3 

.521 

95 

1280 

2457 

15-LS-R-II-7 

.508 

95 

1205 

2372 

15-LS-R-13~4 

.501 

95 

1460 

2914 

15-LS-R-14-1 

.526 

95 

1405 

2671 

15-LS-R-14-5 

.533 

95 

1415 

2655 

Minim\im 

2292 

Average 

2548 
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TABLE  VI 

LAP  SHEAR  STRENGTH  OP  FIFTEEN  MIL 
ADHESIVE,  BATCH  NUMBER  2231,  BONDED  2024 
TESTED  AT  ROOM  TEMPERATURE 

THICKNESS  HT-424 
-T3  ALCLAD  ALUMINUM 

Specimen  No. 

Bond  Area 
(  In. 2) 

Cohesive 

Load  To 

Load  To 

Failure 

{%) 

Failure 
(Lbs.  ) 

Failure 

(PSI) 

15a-LS-R-17-2 

.484 

II15 

2305 

15a-LS-R-17-6 

.494 

- 

1195 

2420 

15a-LS-R-19-3 

.491 

- 

1300 

2645 

15A-LS-R-ig-7 

.512 

- 

l4io 

2755 

15a-LS-R-21-4 

.492 

- 

1225 

2490 

15a-LS-R-23-1 

.498 

- 

1220 

2450 

15a“LS-R-23-5 

.494 

- 

1325 

2680 

15a-LS-H-25-2 

.502 

- 

l44o 

2870 

15a-LS-R-25-6 

.508 

- 

1170 

2305 

15A-LS-R-27-3 

.501 

- 

1325 

2645 

15a-LS-R-27-7 

.509 

- 

1195 

2350 

15a-LS-R-29-4 

.516 

- 

1375 

2665 

15a-LS-R-31"1 

.488 

- 

1265 

2590 

15a-LS-R-31-5 

Minimum 

Average 

.491 

1350 

2750 

2305 

2565 
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TABLE  VII 

LAP  SHEAR  STRENGTH  OF  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2232,  BONDED  2024 -T3'  ALCLAD  ALUMINUM  TESTED  AT  ROOM 
TEMPERATURE 


Specimen  No. 

Bond  / 
(In." 

^rea  Cohesive 

■)  Failure 

(^) 

Load  To 
Failure 
(Lbs. ) 

Load  To 

Failure 

(PSI) 

15b-LS-R-1-2 

.492 

10 

1095 

2226 

15b-LS-R-1-6 

.498 

10 

1035 

2078 

15b-LS-r-3-3 

.509 

10 

1060 

2083  1 

15B-LS-R-3-7 

.507 

10 

930 

1834 

15b-LS-R-5-4 

.519 

10 

1050 

2023 

15b-LS-R-7-1 

.486 

10 

1115 

2294 

15b-LS-R-7-5 

.489 

10 

1030 

2106 

15b-LS-R-9-2 

.496 

10 

1110 

2238 

15b-ls-r-9-6 

.603 

10 

1165 

2316 

15B-LS-R-11-3 

.508 

10 

1125 

2215 

15b-LS-R-11-7 

.517 

10 

1070 

.  2070 

15b-LS-R-13-4 

.505 

10 

1105 

2188 

15b-LS-R-15-1 

.510 

10 

1080 

2186 

15i-LS-R-15-5 

.512 

10 

1125 

2197 

Minimum 

1834 

Average 

2147 

Retest  Results 

15b-LS-R-1-1-R 

.501 

40 

1310 

2615 

15b-ls-r-i-3-r 

.506 

40 

1330 

2628 

15b-LS-R-1-5-R 

.  .511 

40 

1215 

2378 

15b-LS-R-1-7-R 

.510 

40 

1230 

2510 

15b-LS-R-2-2-R 

.496 

4o 

1145 

2308 

15b-LS-R-2-4-R 

.505 

40 

1210 

2396 

Minimum 

2308 

Average 

2473 
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TABLE  VIII 

LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2233 >  BONDED  2024 -T3  ALCLAD  ALUMINUM  TESTED  AT  ROOM 
TEMPERATURE 


Specimen  No, 


20b-LS- 

20b-LS- 

20B-LS- 

20b-LS- 

20B-LS- 

20b-LS- 

20b-LS- 

20b-LS- 

20b-LS- 

20b-LS- 

20b-LS- 

20b-LS- 

20b-LS- 

20b-LS- 


R-17-2 

R-17-6 

R-19-3 

R-19-7 

R-21-4 

R-23‘-l 

R-23-5 

R-25-2 

R-25-6 

R-27-3 

R-27-7 

R-29"4 

R-31-1 

R-31-5 


Minimum 

Average 


Bond  Area 

Cohesive 

Load  To 

Load  To 

(In. 2) 

Failure? 

Failure 

Failure 

ifo) 

(Lbs. ) 

(PSI) 

.502 

1060 

2110 

.504 

- 

1105 

2190 

.510 

- 

1150 

2255 

.509 

- 

1190 

2340 

.501 

- 

1300 

2595 

.513 

- 

1170 

2280 

.515 

- 

1205 

2340 

.493 

- 

995 

2020 

.504 

- 

1290 

2560 

.521 

- 

1170 

2245 

.507 

- 

1185 

2335 

.491 

- 

1255 

2556 

.504 

- 

1175 

2330 

.529 

— 

1110 

2110 

2020 

2304 
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TABLE  IX 

LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2234,  BONDED  2024-T3  ALCLAD  ALUMINUM  TESTED  AT  ROOM 
TEMPERATURE 


Specimen  No. 

Bond  Area 
(In. 2) 

Cohesive 

Failure 

w 

Load  To 
Failure 
(Lbs. ) 

Load  To 
Failure 
(PSI) 

20  -LS-R-1-3 

.518 

1195 

2305 

20  -LS-R-3-1 

.  555 

- 

1220 

2200 

20  -LS-R-3-6 

.552 

- 

1335 

2420 

20  -LS-R-5-4 

.528 

- 

1340 

2540 

20  -LS-R-7-2 

.442 

- 

1225 

2770 

20  -LS-R-7-7 

.455 

- 

1200 

2640 

20  -LS-R-9-5 

.525 

- 

1210 

2305 

20  -LS-R-11-3 

.523 

- 

1445 

2765 

20  -LS-R-13~1 

.499 

- 

1260 

2525 

20  -LS-R-13-6 

.500 

- 

1125 

2250 

20  -LS-R-14-4 

.498 

- 

1240 

2490 

20  -LS-R~15-2 

.486 

- 

1115 

2295 

20  -I^-R-15-7 

.503 

- 

1235 

2455 

20  -LS-R-16-5 

Minimum 

Average 

.490 

1395 

2845 

2200 

2486 
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TABLE  X 

LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2235,  BONDED  2024 -T3  ALCLAD  ALUMINUM  TESTED  AT  ROOM 
TEMPERATURE 


Specimen  No. 

Bond  Area 

(In. 2) 

Cohesive 

Failure 

(^) 

Load  To 
Failure 
(Lhs. ) 

Load  To 

Failure, 

(PSI) 

20-LS-R-33-2 

.489 

90 

1125 

2301 

20-LS-R-33-5 

.502 

95 

1080 

2151 

20-LS-R-34-I 

.514 

90 

1315 

2558 

20-LS-R-34-4 

.535 

95 

1220 

2280 

20-LS-R-34-7 

.543 

90 

1330 

2449 

20-LS-R-35-3 

.492 

90 

1245 

2530 

20-LS-R-35-6 

.488 

90 

1290 

2643 

20-LS-R-36-2 

.498 

90 

1440 

2892 

20-LS-R-36-5 

.500 

90 

1475 

2950 

20-LS-R-37-1 

.500 

90 

1255 

2510 

20-LS-R-37-4 

.520 

95 

1270 

2442 

2o-y.S-R-37-7 

.521 

95 

1265 

2428 

20-LS-R-38-3 

.533 

95 

ll4o 

2139 

20-LS-R-38-6 

.535 

95 

1195 

2234 

Minimum 

2139 

Average 

2465 

FMS-0015(D)  strength  requirements  for  room  temperature  lap  shear: 

2250  PSI  Average 

2000  PSI  Minimum  Individual  Specimen 
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TABLE  XI 

LAP  SHEAR  STRENGTH  OP  TWENTY  MIL  THICKNESS  AEROBOND  422  ADHESIVE, 
LOT  NLIMBER  2579,  BONDED  2024-T3  '  ALCLAD  ALUMINUM  TESTED  AS 


CONTROLS  AT  ROOM 

TEMPERATURE 

Specimen  No. 

Bond  Area 
(In. 2) 

Cohesive 

Failure 

i^) 

Load  To 
Failure 
(Lbs . ) 

Load  To 

Failure 

(PSI)‘ 

422-LS-R-26-2 

.497 

100 

1425 

2867 

422-LS-R-26-6 

.497 

100 

1400 

2817 

422-LS-R-27-3 

.497 

95 

1480 

2978 

422-LS-R-27-7 

.498 

95  ■ 

l44o 

2892 

422-LS-R-28-4 

.488 

100 

1525 

3125 

422-LS-R-29-1 

.469 

95 

1375 

2932 

422-LS-R-29-5 

.470 

95 

1340 

2851 

Minimum 

2817 

Average 

2923 
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TABLE  XII 

LAP  SHEAR  STRENGTH  OP  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2230,  BONDED  2024“ T 3  ALCLAD  ALUMINUM  TESTED  AT  -67*P 


Specimen  No. 

Bond  Area 

Cohesive 

Failure 

Load  To 
Failure 
(Lbs . ) 

Load  To 
Failure 
(PSI) 

15-LS-L-l-l 

.513 

1535 

2990 

I5-LS-L-I-5 

■.516 

~ 

1690 

3275 

I5-LS-L-3-2 

.508 

- 

1540 

3030 

I5-LS-L-3-6 

.516 

- 

1610 

3120 

I5-LS-L-5-3 

.512 

- 

1575 

3075 

I5-LS-L-5-7 

.496 

- 

1585 

3195 

I5-LS-L-7-4 

.507 

- 

1535 

3025 

I5-LS-L-9-I 

.'^15 

- 

l46o 

2835 

15-LS-L-9-5 

.506 

- 

1500 

2965 

I5-LS-L-II-2 

.520 

- 

1600 

3075 

15-LS-L-II-6 

.512 

- 

1535 

3000 

15-LS-L-13-3 

.489 

- 

1695 

3465 

I5-LS-L-13-7 

.513 

- 

1525 

2970 

15-LS-L-14-4 

Minimum 

Average 

.529 

1670 

3155 

2835 

3084 

UTILITY  REPORT  SHEET 


D«partmant  6 


22 


C  0  N  V  A  I  R 

A  DIVISION  OF  GENERAL  DYNAMICS  CORPORATION 

(FORT  WORTH) 


TABLE  XIII 

LAP  SHEAR  STRENGTH  OP  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2231,  BONDED  2024-T3  ALCLAD  ALUMINUM  TESTED  AT  -67*P 


Specimen  No. 

Bond  Area 
(In. 2) 

Cohesive 

Failure 

{^) 

Load  To 
Failure 
(Lbs. ) 

Load  To 
Failure 
(PSI) 

15A-LS-L-17-1 

.485 

10 

1525 

3144 

15fl-LS-L-17-5 

.493 

10 

1320 

2677 

15a-LS-L-19-2 

.541 

10 

1635 

3022 

15a-LS-L-19-6 

.543 

10 

1600 

2947 

15a-LS-L-21-3 

.483 

10 

1510 

3126 

15a~LS-L-21-7 

.488 

10 

1495 

3064 

15a-LS-L-23-4 

.500 

10 

1475 

2950 

I5A-LS-L-25-I 

.509 

10 

1330 

2613 

15a-LS-L-25-5 

.512 

10 

1395 

2725 

15a-LS-L-27-2 

.520 

10 

1425 

27^10 

15a-LS-L-27-6 

.523 

10 

1530 

2925 

15a-LS-L-29-3 

.531 

10 

1545 

2910 

15^LS-L-29-7 

.528 

10 

1465 

2775 

15a-LS-L-31-4 

.510 

10 

1455 

2853 

Minimum 

2613 

Average 

2891 

PAGE _ 

REPORT  NO.-II52: 
MODEL  B-^C 
DATE _ 


UTILITY  REPORT  SHEET 


Dapflrtmont  6 
FWP  1072-8-54 


C  0  N  V  A  I  R 

A  DIVISION  OF  GENFRAl  DYNAMICS  CORPORATION 

(FORT  WORTH) 


TABLE  XIV 

LAP  SHEAR  STRENGTH,  OP  FIFTEEN  MIL  THIC.KNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2232,  BONDED  2024-T3  ALCLAD  ALUMINUM  TESTED  AT  -67*P 


Specimen  No. 

Bond  Area 

Cohesive 

Failure 

m 

Load  To 
Failure 
(Lbs . ) 

Load  To 
Failure 
(PSI) 

15b-LS-L-1-1 

.499 

50 

1470 

2946 

15b-ls-l-i-5 

.499 

50 

l4oo 

2806 

15b-LS-B-3-2 

.496 

50 

l4io 

2843 

15b-LS-L-3“6 

.505 

50 

1625 

3218 

15  LS-L-5-3 

.512 

50 

1560 

3047 

ISb-LS-L-S-T 

.519 

50 

1370 

2640 

15b-BS-L-?-4 

.494 

50 

1435 

2905 

15b-LS-L-9-1 

.489 

50 

1365 

2791 

15b-LS-l-9-5 

.495 

50 

1430 

2889 

15b-LS-L-11-2 

.494 

50 

1505 

3047 

15b-LS-L-11-6 

.503 

50 

1540 

3062 

15b-LS-L-13-3 

.495 

50 

1355 

2737 

15b-LS-L-13-7 

.497 

50 

1435 

2887 

15b-LS-L-15-4 

.508 

50 

1515 

2982 

Minimum 

■ 

2640 

Average 

2901 
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TABLE  XV 

LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NIMBER  2233,  BONDED  2024 -T 3  ALCLAD  ALUMINUM  TESTED  AT  -67 


Specimen  No. 

Bond  Area 

Cohesive 

Failure 

w 

Load  To 
Failure 
(Lbs. ) 

Load  To 

Failure 

(PSI) 

20B-LS-L-17-1 

.500 

30 

1235 

2470 

20B-LS-L-17-5 

.491 

30 

1340 

2729 

20B-LS-L-19-2 

.507 

30 

1270 

2505 

20B-LS-L-19-6 

.516 

30 

1325  . 

2568 

20B-LS-L-21-3 

.508 

30 

1210 

23B2 

20B-LS-L-21-7 

.505 

30 

l44o 

2851 

20B-LS-L-23-4 

.528 

30 

1335 

2519 

20B-LS-L-25-1 

.504 

30 

1285 

2550 

2OB-LS-L-25-5 

.513 

30 

1205 

2349 

20B-LS-L-27-2 

.520 

30 

1300 

2500 

2OB-LS-L-27-6 

.510 

30 

1285 

2520 

2OB-LS-L-29-3 

.481 

30 

1335 

2776 

2OB-LS-L-29-7 

.476 

30 

1465 

3078 

2OB-LS-L-3I-4 

.541 

30 

1110 

2052 

Minimum 

2052 

Average 

2561 

FASE. 


REPORT  MO. 

PaT-1957 

MODEl _ 

B-58 

DATE 

22  July  1958 
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nxTP  22  July  193B 


TABLE  XVI 

LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2234,  BONDED  2024  -  T3  ALCLAD  ALUMINUM  TESTED  AT 

-67  “P 


Specimen  No. 

Bond  Area 
( In . ”  ) 

Cohesive 

Failure 

{%) 

Load  To 
Failure 
(Lbs.  ) 

Load  To 
Failure 
(PSI) 

20/V-LS-L-1-2 

.512 

1580 

3085 

20A-LS-L-1-7 

.527 

- 

1260 

2390 

20A-LS-L-3-5  ' 

.521 

- 

1530 

2935 

20a-LS>-5-3 

.514 

- 

1675 

3260 

20a-LS-L-7-1 

.443 

- 

1335 

3015 

20a-LS-L-9-6 

.453 

- 

1430 

3155 

20a--LS-L-9-^' 

.523 

- 

1410 

2695 

20a-LS-L-11-2 

.521 

- 

1370 

2630 

20a-LS-L-11-7 

.503 

- 

1290 

2525 

20A-LS-L-13-5 

.497 

- 

1285 

2585 

20a-LS-L-14-3 

.495 

- 

1395 

2820 

20a-LS-L-15-1 

.485 

- 

1370 

2825 

2OA-LS-L-I5-6 

.496 

- 

l46o 

2945 

20a-LS-L-16-4 

.  .489 

1515 

3100 

Minimum 

2390 

Average 

2855 
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REPORT  NO.  FQT-1957 


MODEL. 
DATE _ 


22^ July  1958 


TABLE  XVII 

LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2235,  BONDED  2024  -  T3  '  ALCLAD  ALUMINUM  TESTED  AT 

-67"F 


Specimen  No. 

Bond  Area 

Cohesive 

Load  To 

Load  To 

Failure 

Failure 

Failure 

i%) 

(Lbs . ) 

(PSI) 

20-LS-L-33-1 

.486 

- 

1235 

2540 

20-LS-L-33-4 

.499 

- 

1280 

2565 

20-LS-L-33-7 

.504 

- 

1295 

2570 

2O-LS-L-34-3 

.523 

- 

1500 

2870 

20-LS-L-34-6 

.511 

- 

1505 

2945 

20-LS-L-35-2 

.496 

- 

1720 

3463 

20-LS-L-35-5 

.493 

- 

1500 

3040 

2O-LS-L-36-I 

.501 

- 

1450 

2895 

2O-LS-L-36-4 

.505 

- 

1645 

3255 

2O-LS-L-36-7 

.516 

- 

1470 

2850 

20-LS-L-37-3 

.509 

- 

1370 

2690 

20-LS-L-37-6 

.517 

- 

1580 

3055 

20-LS-L-38-2 

.520 

- 

1425 

2740 

20-LS-L-38-5 

.502 

1310 

2610 

Minimum 

2540 

Average 

2865 

PMS-0015(D)  strength  requirements 

for 

-67 *P  lap  shear: 

2250  PSI  Agerage 

2000  PSI  Minimum  Individual  Specimen 
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REPORT  NoFGT-1957 _ 

MODEI _ IrSO- _ ^ 

date  !  22  July  1958 


TABLE  XVIII 

LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  AEROBOND  422  ADHESIVE, 
LOT  NUMBER  2579,  BONDED  2024  -T3  ALCLAD  ALUMINUM  TESTED 
AS  CONTROLS  AT  -67 "P 


Specimen  No. 

Bond^Area 

(IN.2  ) 

Cohesive 

Failure 

(^) 

Load  To 
Failure 
(Lbs . ) 

Load  To 
Failure 
(PSI) 

422-LS-L-26-1 

.484 

1485 

3070 

422-LS-L-26-5 

.497 

- 

1585 

3190 

422-LS-L-27-2 

.509 

- 

1685 

3310 

422-LS-L-27-6 

.504 

- 

1600 

3175 

422-LS-L-28-3 

.490 

- 

1695 

3460 

422-LS-L-28-7 

.493 

- 

1705 

3460 

422-LS-L-29-4 

.476 

— 

1485 

3120 

Minimum 

3070 

Average 

3255 

UTILITY  REPORT  SHEET 
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REPORT  NO.  FGT-1957 _ 

MODEi _ Br58 _ 

DATE _ 22  July  1958 


TABLE  XIX 

LAP  SHEAR  STRENGTH 

OF  FIFTEEN 

MIL  THICKNESS 

HT~424 

ADHESIVE,  BATCH 

NUMBER  2230,  BONDED 

2024-T3 

ALCLAD  ALUMINUM 

TESTED  AT  260*F 

Specimen  No. 

Bond  Area 

Cohesive 

Load  To 

Load  To 

(In, 2) 

Failure 

Failure 

Failure 

(Lbs .  ) 

(PSI) 

15-LS-H-1-3 

.517 

20 

1110 

2147 

15-LS-H-1-7 

.523 

20 

1205 

2304 

15-LS-H-3-4 

.522 

20 

1065 

2040 

15-LS-H-5-1 

.505 

20 

1260 

2495 

15-LS-H-5-5 

.513 

20 

1190 

2320 

15-LS-H-7-2 

.494 

20 

1125 

2277 

15-LS-H-7-6 

.507 

20 

1175 

2318 

15-LS-H-9-3 

.520 

20 

1235 

2375 

15-LS-H-9-7 

.530 

20 

1195 

2255 

15-LS-H-11-4 

.520 

20 

1120 

2154 

15-LS-H-13-1 

.512 

20 

1155 

2256 

15-LS-H-13-E 

.510 

20 

1145 

2245 

15-LS-H-14-2 

.553 

20 

1310 

2369 

15-LS-H-14-6 

.531 

20 

1285 

2420 

Minimum 

2040 

Average 

2284 

UTILITY  REPORT  SHEET 
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REPORT  NO.  POT-I957 
k40DEL  B-5ti 

nxTF  22  July  1958 

LAP  SHEAR  STRENGTH 
NUMBER  2231,  BONDED 

OP  FIFTEEN 
2024-T3 

TABLE  XX 

MIL  THICKNESS  HT-424 
ALCLAD  ALUMINUM 

ADHESIVE,  BATCH 
TESTED  AT  26o*F 

Specimen  No. 

Bond  Area 

Cohesive 

Load  To 

Load  To 

Failure 

Failure 

Failure 

(Lbs . ) 

(PSI) 

15A-LS-H-17-3 

.489 

1065 

2180 

15A-LS-H-17-7 

.493 

- 

1125 

2280 

15a-LS-H-19-4 

.531 

- 

1220 

2300 

15a-LS-H-21-1 

.495 

- 

1215 

2455 

15a-LS-H-21-5 

.488 

- 

1060 

2170 

15a-LS-H-23-2 

.495 

- 

1040 

2100 

15a-LS-H-23-6 

.501 

- 

1035 

2065 

15A-LS-H-25-3 

.504 

- 

1180 

2340 

15a-LS-H-25-7 

.503 

- 

1020 

2030 

15a-LS-H-27-‘4 

.511 

- 

1120 

2190 

15a-LS-H-29-1 

.514 

- 

1180 

2295 

15a-I'S-H-29-5 

.524 

- 

1305 

2490 

15a-LS-H-31-2 

.495 

- 

1175 

2375 

15a-LS-H-31-6 

.495 

— 

1135 

2295 

Minimum 

2030 

Average 

2255 

UTILITY  REPORT  SHEET 


Department  6 
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(FORT  WORTH) 


TABLE  XXI 

LAP  SHEAR  STRENGTH  OF  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2232,  BONDED  2024-T3  ALCLAD  ALUMINUM  TESTED  AT  26o*P 


Specimen  No. 

Bond  Area 
(ln.2) 

Cohesive 

Failure 

{%) 

Load  To 
Failure 
( Lbs . ) 

Lad  ad  To 

Failure 

(PSI) 

15b-ls-h-i-3 

.512 

1250 

2440 

15b-LS-H-1-7 

,506 

- 

1255 

2480 

15b-LS-H-3-4 

.507 

- 

1180 

2325 

15b-ls-h-5-i 

.506 

- 

1190 

2350 

15b-LS-h-5-5 

.512 

- 

1225 

2390 

15b-LS-H-7-2 

.489 

- 

1175 

2400 

15b-LS-H-7-6 

.498 

- 

1160 

2330 

15b-LS-H-9-3 

.488 

- 

1105 

2265 

15b-LS-H-9-7 

.493 

- 

1060 

2150 

15b-LS-H-11-4 

.507 

- 

1120 

2210 

15b-LS-H-13-1 

.498 

- 

1210 

2430 

15b-LS-H-13-5 

.508 

- 

1230 

2420 

15b-LS-H-15-2 

.?03 

- 

1150 

2285 

15b-LS-H-15-6 

.508  • 

1115 

2195 

Minimum 

2150 

Average 

2334 

0 
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FASE- 


REPORT  NO - PQ'r-lQ37 

MODEL _ -  .£=58 _ 

DATE - 22  ■  July  IQ'oS 


TABLE  XXII 

LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  HT  424  ADHESIVE,  BATCH 
NUMBER  2233 >  BONDED  2024  -T3  '  ALCLAD  ALUMINUM  TESTED  AT 

260"? 


Specimen  No. 

Bond  / 
(In.^ 

irea  Cohesive 
)  Failure ' 

Load  To 
Failure 
(Lbs . ) 

Load  To 

Failure 

(PSI) 

20b-LS-H-17-3 

.494 

100 

835 

1690 

20b-LS-H-17-7 

.493 

100 

925 

1876 

20b-LS-H-19-4 

.501 

100 

980 

1956 

20b-LS-H-21-1 

.493 

100 

940 

1907 

20b-LS-H-21-5 

.499 

100 

885 

1774 

20b-LS-H-23-2 

.526 

100 

915 

1740 

20b-LS-H-23-6 

.516 

100 

920 

1783 

20b-LS-H-25-3 

.488 

100 

935 

1916 

20b-LS-H-25-7 

.486 

100 

910 

1872 

20b-LS-H-27-4 

.516 

100 

980 

1899 

20b-LS-H-29-1 

.478 

100 

835 

1747 

20b-LS-H-29-5 

.487 

95 

875 

1797 

20b-LS-H-31-2 

.503 

95 

855 

1700 

20b-LS-H-31-6 

.538 

100 

745 

1385 

Minimum 

1385 

Average 

1789 

Retest  Results 

20b-LS-H-5-1-R 

.506 

980 

1935 

20b-LS-H-5-3-R 

.510 

- 

1090 

2135 

20b-LS-H-5-5-R 

.505 

• 

1030 

2040 

Minimum 

1935 

Average 

ft 

2037 

UTILITY  REPORT  SHEET 
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MODEI _ ?~5Q _ _ 

HATP  22  July  19^ 


TABLE  XXIII 

LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE, 
BATCH  NUMBER  2234,  BONDED  2024-T3  ALCLAD  ALUMINUM  TESTED 

AT  260°? 


Specimen  No. 

Bond  Area 
(ln.2) 

Cohesive 

Failure 

i^) 

Load  To 
Failure 
(Lbs. ) 

Load  To 
Failure 
(PSI) 

20.-LS-H-1-4 

.515 

20 

1145 

2223 

20a-LS-H-3-2 

.561 

20 

1025 

1827 

20a-LS-H-3-7 

.553 

20 

1030 

1863 

20a-LS-H-5"5 

.540 

20 

1160 

2148 

20a-LS-H-7-3 

.557 

20 

1060 

1903 

20a-LS-K-9-1 

.526 

20 

1150 

2186 

20»-LS-H-9^6 

.529 

20 

1045 

1975 

20a-LS-H-11-4 

.528 

20 

1270 

2405 

2Q5-LS-H-13-2 

.508 

20 

1140 

2244 

20ft-LS-H-l4-5 

.505 

20 

1020 

2020 

20a-LS-H-15-3 

.503 

20 

1050 

2087 

20a-LS-H-16-1 

.500 

20 

1025 

2050 

20a-LS-H-16-6 

.499 

20 

1030 

2064 

Minimum 

1827 

Average 

2105 

UTILITY  REPORT  SHEET 
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C  0  N  V  A  I  R 

A  DIVISION  OF  GENERAL  DYNAMICS  CORPORATION 

(FORT  WORTH) 

TABLE  XXIV 

LAP  SHEAR  STRENGTH  OP  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE, 


BATCH  NUMBER  2235 a 

BONDED 

2024-T3  ALCLAD 

ALUMINUM 

TESTED 

AT  260°? 

Specimen  No. 

Bond 

Cohesive 

Load  To 

Load  To 

Area 

Failure 

Failure 

Failure 

(In.2) 

W 

(Lbs. ) 

(PSI) 

20-LS-H-15-1 

.536 

20 

1020 

1903 

.20-4LS-Hta5-3 

.527 

20 

1125 

2135 

20-LS-H-15-5 

.520 

20 

1030 

1981 

20-LS-H-15-7 

.517 

20 

1120 

2166 

20-LS-H-17-2 

.524 

20 

1040 

1985 

20-LS-H-17-4 

.540 

20 

1020 

1889 

20-LS-H-17-6 

.516 

20 

960 

i860 

20-LS-H-19-1 

.560 

20 

1160 

2071 

20-LS-H-19-3 

.556 

20 

1180 

2122 

20-LS-H-19-5 

.538 

20 

1150 

2138 

20-LS-H-19-7 

.539 

20 

1125 

2087 

20-LS-H-21-2 

.554 

20 

1070 

1931 

20-LS-H-21-4 

.552 

20 

1090 

1975 

20-LS-H-21-6 

.542 

20 

1160 

2140 

Minimum 

Average 


PMS-0015(d)  strength  requirements  for  260°?  lap  shear: 

2000  psi  average 

1800  psi  minimum  individual  specimen 


i860 

2027 


UTILITY  REPORT  SHEET 


Daportment  6 
FWP  1072-8-54 


C  0  N  V  A  I  R 

A  DIVISION  OF  GENERAL  DYNAMICS  CORPORATION 

(FORT  WORTH) 


PAGE - 1.^. _ 34 

report  no.  FGT-1957 


unnpi 


TABLE  XXV 


LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  AEROBOND  422  ADHESIVE, 
LOT  NUMBER  2579,  BONDED  2024-T3  ALCLAD  ALUMINUM  TESTED  AS 

CONTROLS  AT  260°F 


Specimen  No. 

Bond  Area 
(  In. 2) 

Cohesive 

Failure 

(^) 

Load  To 
Failure 
(Lbs. ) 

Load  To 
Failure 
(PSI) 

422-LS-H-26-3 

.507 

10 

1250 

2465 

422-LS-H-26-7 

.499 

10 

1290 

2585 

422-LS-H-27-4 

.507 

10 

1255 

2475 

422-LS-H-28-1 

.496 

10 

1230 

2480 

422-LS-H-28-5 

.504 

10 

1385 

2748 

422-LS-H-29-2 

.475 

10 

1220 

2568 

422-LS-H-29-6 

.4b 

10 

1250 

2588 

Minimum 

2465 

Average 

2558 

UTILITY  REPORT  SHEET 
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TABLE  XXVI 

LAP  SHEAR  STRENGTH  OF  FIFTEEN  MIL  THICKNESS  HT-424-  ADHESIVE, 
BATCH  NUMBER  2230,  BONDED  2024-T3  ALCLAD  ALUMINUM,  AGED  FOR 

192  HOURS  AT  260°F  AND  TESTED  AT  2600F 


Specimen  No, 

Bond  Area 
(  ln.2) 

Cohesive 

Failure 

Load  To 
Failure 
(lbs. ) 

Load  To 
Failure 
(PSI) 

15_A-H-39-1 

.523 

1125 

2151 

I5-A-H-39-2 

.528 

1200 

2273 

15-A-H-39-3 

.533 

- 

1105 

2073 

15-A-H-39-4 

.539 

- 

1055 

1957 

I5-A-H-39-5 

.533 

- 

1240 

2326 

15-A-H-39-5 

.538 

- 

1110 

2063 

I5-A-H-39-7 

.522 

- 

1250 

2395 

15-A-H-40-1 

.496 

1000 

2016 

15-A-H-40-2 

.501 

- 

1000 

1996 

15-A-H-40-3 

.507 

- 

1115 

2199 

15_A-H-40-4 

.506 

- 

1060 

2095 

15_A-h-40-5 

.508 

- 

1010 

1988 

15-A-H-40-6 

.509 

- 

1045 

2053 

15>A-H-40-7 

Minimum 

Average 

.509 

1080 

2122 

1957 

2122 

Department  6 
FWP  1072-8-54 
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TABLE  XXVII 

LAP  SHEAR  STRENGTH  OP  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2231,  BONDED  2024-T3  ALCLAD  ALUMINUM,  AGED  FOR  192  HOURS 
AT  26()0F  and  tested  AT  260°F 


Specimen  No. 

Bond  Area 
(  In. 2) 

Cohesive 

Failure 

Load  To 
Failure 
(Lbs.) 

Load  To 
Failure 
(PSI) 

15a-A-H-17-4 

.495 

1005 

2030 

15a-A-H-19--1 

.536 

- 

1165 

2175 

15  A-H-19-5 

.542 

- 

1200 

2215 

15a-A-H-21-2 

.495 

- 

ll4o 

2305 

15a-A-H-21-6 

.500 

- 

1075 

2150 

15a-A-H-23-3 

.500 

- 

1125 

2250 

15a“A-H-23-7 

.488 

- 

1060 

2170 

15a-A-H-25-4 

.519 

- 

1030 

1985 

15a-A-H-27-1 

.511 

- 

1060 

2075 

15a-A-H-27-5 

.504 

- 

1150 

2280 

15a-A-H-29-2 

.517 

- 

1120 

2165 

15a“A-H-29-6 

.522 

- 

1155 

2215 

15A-A-H-31-3 

.490 

- 

980 

2000 

15a-A-H-31-7 

Minimum 

Average 

.482 

980 

2035 

1985 

2146 

REPORT  NO.  FGT-19_ 

modei _ B-58 

nATF  22  July  1< 
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REPORT  NO- 
MODEL 


■FGT-1957 

.a:c5S_ 


DATE _ 22  July  1958 


TABLE  X5CVIII 

LAP  SHEAR  STRENaTH  OP  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2232,  BONDED  2024-T3  ALCLAD  ALUMINUM,  AGED  FOR  192  HOURS 

AT  260Op  AND  TESTED  AT  260°? 


Specimen  No, 

Bond  Area 
(  In. 2) 

Cohesive 

Failure 

(^) 

Load  To 
Failxire 
(Lbs. ) 

Load  To 
Failure 
(PSI) 

15b-A-H-1-4 

.496 

1005 

2025 

15b-A"H-3-1 

.502 

- 

930 

1850 

15b-A-H-3-5 

.501 

- 

1085 

2165 

15b-A-H-5-2 

.507 

- 

1095 

2160 

15b-A-H-5-6 

.509 

- 

1150 

2260 

15b-A~H-7-3 

.495 

- 

1065 

2150 

15b-A-H-7-7 

.496 

- 

1110 

2240 

15B-A-H-9-4 

.491 

- 

1115 

2270 

15b“A-H-11-1 

.486 

- 

1100 

2265 

15  .A-H-11-5 

.507 

- 

1070 

2110 

15b-A-H-13-2 

.506 

- 

1090 

2155 

15b-A-H-13-6 

.504 

- 

1115 

2215 

15b-A-H-15-3 

.516 

— 

1105 

2140 

15b-A-H-15-7 

.504 

1050 

2085 

Minimum 

1850 

Average 

2149 
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FASE - - - - 

REPORT  NO _ 

MODEL 


DATE_.22_J5yjSLSE 


LAP  SHEAR  STRENaTH  OF  TWENTY 
NUMBER  2233,  BONDED  2024rT; 

AT  260° 

TABLE  XXIX 

MIL  THICKNESS  HT 
ALCLAD  ALUMINUM 
F  AND  TESTED  AT 

-424  ADHESIVE,  BATCH 
,  AGED  FOR  192  HOURS 

260OF 

Specimen  No. 

Bond  Area  Cohesive 

Load  To 

Load  To 

(  ln.2) 

Failure 

Failure 

Failure 

(^) 

(Lbs. ) 

(PSI) 

20n-A-H-17-4 

.506 

1010 

1995 

2OB-A-H-I9-I 

.502 

- 

995 

1905 

2(4-A-H-19-5 

.509 

•  - 

1020 

2005 

20b“A-H-21-2 

.500 

- 

1050 

2100 

20b-A-H-21-6 

.503 

- 

910 

1810 

20b-A-H-23>3 

.515 

- 

970 

1885 

20«-A-H-23-7 

.511 

- 

1155 

2260 

205-A-H-25-4 

.510 

- 

900 

1765 

2Cfe-A-H-27-l 

.501 

- 

950 

1895 

2OB-A-H-27-5 

.515 

- 

990 

1925 

20b-A-H-29-2 

.480 

- 

930 

1935 

20b-A-H-29-6 

.492 

- 

950 

1930 

2OB-A-H-3I-3 

.519 

- 

840 

1620 

20b-A-H-31-7 

.534 

- 

810 

1515 

Minimum 

Average 

1896 

RETEST  RESULTS 

20n-A-H-6-l-R 

.518 

870 

1680 

20n-A-H-6-3-R 

.520 

- 

1120 

2154 

2(^-A-H-6-5-R 

.512 

- 

960 

1875 

Minimum 

1680 

Avereige 

• 

1903 
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REPORT  NO 
MODEL 
DATE_ 


PGT-1957 
B-5ti 


22  July  193B~ 


TABLE  XXX 

LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  HT-424  ADHI2SIVE,  BATCH 
NUMBER  2234,  BONDED  2024-T3  ALCLAD  ALUMINUM,  AGED  FOR  192  HOURS 

AT  2600p  AND  TESTED  AT  260OP 


Specimen  No, 

Bond  Area 

Cohesive 

Failure 

(^) 

Load  To 
Failure 
(Lbs. ) 

Load  T 
Failur 
(PSI) 

20fi-A-H-l-l 

.506 

1155 

2285 

20a-A-H-1-6 

.505 

- 

1030 

2040 

20a-A-H-3-4 

.446 

- 

1125 

2520 

20a”-A-H-5“2 

.516 

1145 

2220 

20A-A-H-5-7 

.540 

- 

1165 

2155 

20a-A-H-7-5 

.465 

- 

940 

2020 

20A-A-H-9-3 

.525 

- 

960 

1830 

20a-A-H-11-1 

.524 

_ _ _ _ 

930 

1810 

20a'-A-H-11-6 

.520 

- 

1015 

1950 

20a-A-H-13-4 

.517 

— 

1000 

1935 

20a-A-H-14-2 

.495 

- 

925 

1870 

20a-A-H-14-7 

.497 

- 

930 

1870 

20ft-A-H-15-5 

.497 

1045 

2100 

20a-A-H-16-3 

Minimum 

Average 

.497 

1060 

2135 

1810 

2050 

UTILITY  REPORT  SHEET 
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REPORT  NO.  FGT-1957 

MODEI _ B-58 

DATE  22  July  1958 


TABLE  XXXI 

LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE,  BAT(?H 
NUMBER  2235,  BONDED  2024-T3  ALCLAD  ALUMINUM,  AGED  FOR  192  HOURS 

AT  260OF  AND  TESTED  AT  260°F 


Specimen  No, 

Bond  Area 
(  ln.2) 

Cohesive 

Failure 

w 

Load  To 
Failure 
(Lbs. ) 

Load  To 
Failure 
(PSI) 

20-A-H-33-3 

.501 

975 

1945 

20-A-H-33-6 

.507 

- 

970 

1915 

20-A-H-34-2 

.527 

- 

1115 

2115 

20-A-H-34-5 

.512 

- 

995 

1945 

20-A-H-35-1 

.492 

- 

1130 

2295 

20-A-H-35-4 

.492 

- 

900 

1830 

20-A-H-35-7 

.490 

- 

1060 

2165 

20-A-H-36-3 

.499 

- 

1150 

2305 

20-A-H-36-6 

.517 

- 

1150 

2225 

20-A-H-37-2 

.509 

- 

990 

1945 

20-A-H-37-5 

.521 

- 

990 

1900 

20-A-H-38-1 

.527 

- 

1000 

1900 

20-A-H-38-4 

.520 

- 

1030 

1980 

20-A-H-38-7 

.515 

“ 

945 

1835 

Minimum 

1830 

Average 

2021 

FMS-0015(D) 

strength  requirements 

for  26oOp 

age  test: 

2000  psl  average 

l800  psl  minimum  Individual  specimen 


« 
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REPORT  NO . 

lYlOPEL  B-lpS  - 

date_.22  July  1958 


TABLE  XXXII 


LAP  SHEAR  STRENGTH  OP  TWENTY  MIL  THICKNESS  AEROBOND  422  ADHESIVE, 
LOT  NUMBER  2579,  BONDED  2024-T3  ALCLAD  ALUMINUM,  AGED  FOR  192 
HOURS  AT  260Op  AND  TESTED  AS  CONSOLS  AT  260^F 


Specimen  Noe 

Bond  Area 
(  ln.2) 

Cohesive 

Failure 

w 

Load  To 
Failure 
(Lbs. ) 

Load  To 
Failure 
(PSI) 

422-A-H-31-1 

.514 

20 

1240 

2412 

422-A-H-31-2 

.506 

20 

1275 

2520 

422-A-H-31-3 

.509 

20 

1260 

2475 

422-A-H-31-4 

.507 

20 

1265 

2495 

422-A-H-31-5 

.507 

20 

1260 

2485 

422-A-H-31-6 

.505 

20 

1245 

2465 

422~A-H-31-7 

.505 

20 

1295 

2564 

Minimum 

2412 

Average 

2488 
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A  DIVISION  OF  GENERAL  DYNAMICS  CORPORATION 

(FORT  WORTH) 


PASS. 

REPORT  NO _ FGTrigfr? 

MODE! _ B=5S _ 

DATE-. 22  July  .1958 


TABLE  XXXIII 

LAP  SHEAR  STRENGTH  OF  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2230,  BONDED  2024-T3  ALCLAD  ALUMINUl/I,  IMMERSED  FOR  7  DAYS 

IN  MIL-L-78O0C LUBRICATING  OIL  AT  ROOM  TEMPERATURE,  AND  TESTED  AT 

ROOM  TEMPERATURE 

Specimen  No. 

Bond  Area 

Cohesive 

Load  To 

Load  To 

(  In. 2) 

Failure 

Failure 

Failure 

{%) 

(Lbs.) 

(PSI) 

15-7-R-4-7 

.492 

100 

1335 

2715 

15-7-R-4-3 

.491 

100 

1375 

2800 

15-7-R-4-4 

.489 

100 

1360 

2780 

15-7“R-4~5 

.485 

100 

1325 

2730 

15-7-R-4-6 

.477 

100 

1280 

2685 

i5.7_R-.8-2 

.482 

100 

1360 

2820 

i5.7_R.8-3 

.504 

100 

1350 

2680 

15-7-R-8-4 

.503 

100 

1370 

2725 

15-7-R-8-5 

.500 

100 

1565 

3130 

15.7.R-8-6 

.485 

100 

1265 

2610 

15_7_R.l2-2 

.494 

100 

1545 

3130 

15_7.R_12-3 

,512 

100 

1355 

2645 

15.7-R.12.4 

.502 

100 

1325 

2640 

15.7.R.I2-5 

.505 

100 

1300 

2575 

15-7-R-I2-6 

.509 

100 

1300 

2555 

Minimum 

2555 

Average 

2748 

NON-IMMERSED  CONTROLS 

15-7-R-4-1 

.502 

50 

1325 

2639 

15-7-R-4-7 

.491 

50 

1288 

2623 

15-7-R-8-I 

.496 

50 

1328 

2677 

15-7-R-8-7 

.498 

50 

1283 

2576 

15-7-R-I2-I 

.503 

50 

1340 

2664 

I5-7-R-I2-7 

.516 

50  — 

1310 

2539 

Minimum 

2539 

Average 

2620 
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REPORT  NO_ 

MODEI _ 

DATE _ ^ 


FGT-1957 


July  1958' 


TABLE  XXXIV 

LAP  SHEAR  STRENGTH  OP  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2231,  BONDED  2024-T3  ALCLAD  ALUMINUM,  IMMERSED  FOR  7  DAYS 
IN  MIL-L-7808C  LUBRICATING  OIL  AT  ROOM  TEMPERATURE,  AND  TESTED  AT 

ROOM  TEMPERATURE 


Specimen  No. 

Bond  Area 

(  In. 2) 

Cohesive 
Fai lure 
(^) 

Load  To 
Failure 
(Lbs. ) 

Load  To 
Failure 
(PSI) 

15a-7-R-i8-2 

.490 

100 

1360 

2775 

15A-7-R-18-3 

.504 

100 

1380 

2740 

15A--7-R-18-4 

.502 

100 

1405 

2800 

15A-7-R-18-5 

.505 

100 

1365 

2705 

15A-7-R-18-6 

.510 

100 

I4l0 

2765 

15A-7-R-22-2 

.492 

100 

1315 

2675 

15A-7-R-22-3 

.492 

100 

1290 

2620 

15A-7-R-22-4 

.492 

100 

1325 

2695 

15A-7-R-22-5 

.497 

100 

1240 

2495 

15A-7-R-22-6 

.494 

100 

1230 

2490 

15A-7-R-26-2 

.504 

100 

1310 

2600 

15A-7-R-26-3 

.504 

100 

1325 

2630 

15A-7-R-26-4 

.513 

100 

1285 

2505 

15A-7-R-26-5 

.486 

100 

1395 

2870 

15A-7-R-26-6 

.503 

100 

1375 

2735 

Minimum 

2490 

Average 

2673 

NON- IMMERSED  CONTROLS 

15A-7-R-18-1 

.478 

1285 

2690 

15A-7-R-18-7 

.493 

- 

1225 

2485 

15A-7-R-22-1 

.494  ' 

- 

1225 

2480 

15A-7-R-22-7 

.505 

— 

1175 

2330 

15A-7-R-26-1 

.491 

- 

1285 

2615 

15A-7-R-26-7 

.505 

- 

1275 

2525 

Mlmlraura 

2330 

Average 

2520 
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REPORT  NO.  PGT-iq57 
MODEL  B-58 _ 

DATE _ 22  July  1958 


TABLE  XXXV' 

LAP  SHEAR  STRENGTH  OP  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2232;  BONDED  2024-T3  ALCLAD  ALUMINUM,  IMMERSED  FOR  7  DAYS 
IN  MIL- L-7808C LUBRICATING  OIL  AT  ROOM  TEMPERATURE,  AND  TESTED  AT 

ROOM  TEMPERATURE 


Specime-R  No  . 

Borid  Area 
(  In. 2) 

Cohesive 

Failure 

Load  To 
Failure 
(Lbs. ) 

Load  To 
Failure 
(PSI) 

15B-7-R-2-2 

.477 

100 

1215 

2547 

15B-7-R-2-3 

.477 

100 

1255 

2631 

15B-7-R-2-4 

.475 

100 

1195 

2516 

15B-7-R-2-5 

.474 

100 

1200 

2532 

15B-7-R-2-6 

.476 

100 

1185 

2490 

15B-7-R-6-2 

.492 

100 

1345 

2734 

15B-7-R-6-3 

.493 

100 

1205 

2444 

15B-7-R-6-4 

.496 

100 

1260 

2540 

15B-7-R-6-5 

.494 

100 

1250 

2530 

15B-7-R-6-6 

.493 

100 

1135 

2302 

15B-7-R-10-2 

.478 

100 

1205 

2521 

15B-7-R-10-3 

.477 

100 

1270 

2662 

15BT-7-R-10-4 

.477 

100 

1250 

2621 

15B-7-R-10-5 

.483 

100 

1240 

2567 

15B-7-R-10-6 

.489 

100 

1345 

2751 

Minimum 

2302 

Average 

2559 

NON- IMMERSED  CONTROLS 

15B-7-R-2-1 

.485 

50 

1295 

2670 

15B-7-R-2-7 

.484 

50 

'  I2A5 

2572 

15B-7-R-6-1 

.500 

50 

1310 

2620 

15B-7-R-6-7 

.500 

50 

1375 

2750 

15B-7-R-10-1 

.481 

50 

1315 

2734 

15B-7-R-10-7 

.48g 

50 

1340 

2740 

MinlTnunt 

2572 

Average 

2681 
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LAP  SHEAR  STRENGTH  OP  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2233,  BONDED  2024-T3  ALCLAD  ALUMINUM,  IMMERSED  FOR  7  DAYS 
IN  MIL-L-7808(3!LUBRICATINa  OIL  AT  ROOM  TEMPERATURE,  AND  TESTED  AT 

ROOM  TEMPERATURE 


PAGE- 
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FGT-1957 


REPORT  NO.. 

MODEl _ _  _ 

nATP  22  July  1958 


Specimen  No 

Bond  Area 
(  In. 2) 

Cohesive 

Failure 

Load  To 
Failure 
(Lbs. ) 

Load  To 
Failure 
(PSI) 

20b-7-R-18-2 

.489 

1170 

2393 

20b-7-R-18-3 

.495 

- 

1135 

2293 

20b-7-R-18-4 

.505 

- 

1085 

2149 

20b-7-R-18-5 

.500 

- 

1125 

2250 

20b-7-R-i8-6 

.504 

- 

1145 

2272 

20b-7-R-20V2 

.497 

- 

1070 

2153 

20b-7-R-20-3 

.499 

- 

1050 

2104 

20b-7-R-20-4 

.504 

- 

1190 

2361 

20b-'7-R-20-5 

.502 

- 

1370 

2729 

2Cfe-7-R-20-6 

.515 

- 

1345 

2612 

20B-7-R-22-2 

.491 

1195 

2434 

20B-7-R-22-3 

.491 

- 

1075 

2189 

20B-7-R-22-4 

.488 

1210 

2480 

20B-7-R-22-5 

.485 

- 

1145 

2361 

20B-7-R-22-6 

.488 

- 

1015 

2080 

Minimum 

2080 

Average 

2300 

NONwIMMERSED  CONTROLS 

20b-7-R-18-1 

.490 

90 

1080 

2204 

20b-7-R-18-7 

.498 

90 

1135 

2279 

20B-7-R-20-1 

.499 

90 

1075 

2154 

20b*- 7 -R- 20 -7 

.495 

95 

1085 

2192 

20B-7-R-22-1 

.493 

95 

995 

2018 

20B-7-R-22-7 

.505 

95 

1190 

2356 

Minimum 

2018 

Average 

2201 

UTILITY  REPORT  SHEET 
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REPORT  NO_Z5Tz125I_ 
unni:i  B~58 


TABLE  XXXVII 

LAP  SHEAR  STRENGTH  OP  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 

NUMBER  2234,  BONDED  2024-T3  ALCLAD  ALUMINUM,  IMMERSED  FOR  7  DAYS 

IN  MIL- L-7808C LUBRICATING,  OIL  AT  ROOM  TEMPERATURE,  AND  TESTED  AT 

ROOM  TEMPERATURE 

Specimen  No. 

Bond  Area 
(  ln.2) 

Cohesive 

Failure 

(^) 

Load  To 
Failure 
(lbs. ) 

Load  To 

Pal lure 
(PSI) 

20A-7-R-4-2 

.499 

100 

1330 

2665 

20A-7-R-4-3 

.500 

100 

1295 

2590 

20a-7-R“4-4 

.506 

100 

1250 

2470 

20A-7-R-4-5 

.508 

100 

1150 

2265 

20A-7-R-4-6 

.510 

100 

1015 

1990 

20A-7-R-8-2 

.471 

100 

1230 

2610 

20a-7-R-8-^ 

.475 

100 

1145 

2410 

20A-7-R-8-4 

.480 

100 

1270 

2645 

20A-7-R-8-5 

.486 

100 

1320 

2715 

2Ca-7-R~8-6 

.486 

100 

1200 

2470 

20a-7~R-12-2 

.538 

100 

1160 

2155 

20A-7-R-12-3 

.540 

100 

1075 

1990 

20A-7-R-124 

.538 

100 

1190 

2210 

20A-7-R-12-5 

.544 

100 

1385 

2545 

20a>7-R-12-6 

.543 

100 

1150 

2120 

Minimum 

1990 

Average 

2390 

NON 

-IMMERSED  CONTROLS 

20A-7-R-4-1 

.492 

1350 

2745 

20A-7-R-4-7 

.501 

«• 

1120 

2235 

20a-7-R~8-1 

.457 

• 

1390 

3o4o 

20A-7-R-8-7 

.489 

- 

1220 

2495 

20A-7-R-12-1 

.518 

-  w- 

1080 

2085 

20A-7-R-12-7 

.503  ' 

-  “  1  ^ 

1175 

2335 

Minimum 

2085 

Average 

“  2489 
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TABLE  XXXVIII 

LAP  SHEAR  STRENGTH  OP  m^ENTY  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 

NUMBER  2235,  BONDED  2024-T3  ALCLAD  ALUMINUM,  IMMERSED  FOR  7  DAYS 

IN  MIL- L-78O8C LUBRICATING  OIL  AT  ROOM  TEMPERATURE,  AND  TESTED  AT 

ROOM  TEMPERATURE 

Specimen  No. 

Bond  Area 

Cohesive 

Load  To 

Load  To 

(  In. 2) 

Failure 

Failure 

Failure 

(^) 

(lbs. ) 

(PSI) 

“  2O-7-R-I8-2 

.506 

1415 

2796 

20-7-R-18-3 

.505 

1205 

2386 

20-7-R-18-4 

.511 

> 

1300 

2534 

20-7-R-18-5 

.513 

tm 

1210 

2368 

20-7-R-18-6 

.512 

. 

1350 

2637 

20-7-R-22-2 

.514 

- 

1240 

2413 

20-7-R-22-3 

.518 

• 

1250 

2413 

20-7-R-22-4 

.508 

• 

1180 

2323 

20-7-R-22-5 

.  50^' 

-  ' 

1185 

2342 

20-7-R-22-6 

.50''!- 

- 

1135 

2252 

20-7-R-24-2 

.498 

- 

1060 

2129 

20-7-R-24-^ 

.510 

- 

1160 

2275 

20-7-R-24-4 

.512 

m 

1215 

2373 

20-7-n-24-5 

.514 

•• 

1245 

2422 

20-7-R~24-6 

.515 

- 

1325 

2573 

Minimum 

2129 

Average 

24i6 

NON-IMMERSED  CONTROLS 

20-7-R-18-I 

.491 

90 

1155 

2352 

20-7-R-18-7 

.505 

90 

1375 

2723 

20-7-R-22-1 

.501 

90 

1255 

2505 

20-7-R-22-7 

.493 

90 

1060 

2150 

20~7-R-24-1 

.487 

95 

1135 

2331 

20-7-R-24-7 

.513 

90 

1165 

2272 

Mlmlnum 

2150 

Avei'age 

2389 

FMS-0015(d) 

Strength  Requirements  for  Immersion  Testt 

2100)  psl  average 

1650  psl  minimum 

individual  specimen 
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REPORT  NO.  FGT-1957 
22  J  if  1Q58 


TABLE  XL 

LAP  SHEAR  STRENGTH  OP  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2230.  BONDED  2024-T3  ALCLAD  ALUMINUM,  IMMERSED  FOR  7  DAYS 

IN  MIL-H-8446  HYDRAULIC  FLUID  AT  ROOM  TEMPERATURE,  AND  TESTED  AT 

ROOM  TEMPERATURE 

Specimen  No. 

Bond  Area 

Cohesive 

Load 

To 

Load  To 

(  In. 2) 

Pal lure 

Failure 

Failure 

(lbs.) 

(PSI) 

15-8-R-2-2 

.513 

20 

1325 

2583 

15-8-R-2-3 

.510 

20 

1335 

2618 

15-8-R-2-4 

.508 

20 

1430 

2815 

15-8-R-2-5 

.515 

20 

1505 

2922 

15-8-R-2-6 

.505 

20 

1350 

2673 

15-8-R-6-2 

.506 

20 

1350 

2668 

15-8-R-6--3 

.507 

20 

1315 

2594 

15-8-R-6-4 

.505 

20 

1330 

2634 

18-8-R-6-5 

.510 

20 

1375 

2696 

15-8-R-6-6 

.524 

20 

1395 

2662 

15-8-R-10-2 

.532 

20 

1280 

2406 

15-8-R-10-3 

.546 

20 

1320 

24 18 

15-8-R-10-4 

•539 

20 

1295 

2403 

15-8-R-10-5 

.534 

20 

1325 

2481 

15-8-R-10-6 

.548 

20 

1450 

2646 

Minimum 

2403 

Average 

2615 

NON 

-IMMERSED  CONTROLS 

15-8-R-2-1 

.502 

60 

1300 

2590 

15-8-R-2-7 

.513 

60 

1350 

2632 

15-8-R-6-1 

.501 

60 

1360 

2715 

15~8-R-6-7 

.510 

60 

1392 

2729 

15-8-R~10-1 

.522 

60 

1336 

2559 

15-8-R-10-7 

.523 

60 

1364 

2608 

Minimum 

2559 

Average 

2639 

UTILITY  REPORT  SHEET 
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TABLE  XLI 

LAP  SHEAR  STRENGTH  OP  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2231,  BONDED  2024-T3  ALCLAD  ALUMINUM,  IMMERSED  FOR  7  DAYS 
IN  MIL-H-8446  hydraulic  FLUID  AT  ROOM  TEMPERATURE,  AND  TESTED  AT 

ROOM  TEMPERATURE 


PA(5E.___r_; _ 

REPORT  NO.  FGT-195 
MODEI _ _ _ 

date___22_Ju10M 


Specimen  No. 

Bond  Area 

Cohesive 

Load  To 

Load  To 

(  Ir-.S) 

Failure 

Failure 

Failure 

(^) 

(lbs. ) 

(PSI) 

15a-8-R-20-2 

.497 

95 

1375 

2767 

15A-8-R-20-3 

.498 

95 

1370 

2751 

15a-8-R-20-4 

.496 

95 

1380 

2782 

15A-8-R-20-5 

.497 

95 

1375 

2767 

15a-8“R-20-6 

.487 

95 

1325 

2721 

15a-8-R-24-2 

.495 

95 

1420 

2869 

15A-8-R-24-3 

.496 

95 

1385 

2792 

15a-8-R-24-4 

.503 

95 

1335 

2654 

15a-8-R-24-5 

.510 

95 

1365 

2677 

15A-8-R-24-6 

.501 

95 

1315 

2625 

15a-8-H-28-2 

.487 

95 

1310 

2690 

15A-8-R-28-.3 

.488 

95 

1345 

2756 

15A-8-R-28-4 

.499 

95 

1350 

2705 

15A-8-R-28-5 

.502 

95 

1425 

2839 

15a-8-R~28-6 

.499 

95 

1395 

2796 

Minimum 

2625 

Average 

2746 

NON- IMMERSED 

CONTROLS 

15A-8-R-20-1 

.500 

— 

0 

Cv 

2500 

15A-8-R-20-7 

.500 

- 

1205 

2530 

15a-8~R-2'’  1 

.505 

- 

1225 

2425 

.496 

- 

1220 

2460 

IE  A  8-R-2B--.I 

.481 

- 

1180 

2455 

15a“8-r-28-7 

.499 

- 

1365 

2735 

Minimum 

2425 

Average 

2517 
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PAGE- 
REPORT  NO 
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DATP  22  July 


iLq.T-1^^7 
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TABLE  XLII 

LAP  SHEAR  STRENGTH  OP  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2232.  BONDED  2024-T3  ALCLAD  ALUMINUM,  IMI^ERSED  FOR  7  DAYS 
IN  MIL-H-8446  HYDRAULIC  FLUID  AT  ROOM  TEMPERATURE,  AND  TESTED  AT 

ROOM  TEMPERATURE 


Specimen  No, 

Bond  Area 
(  In. 2) 

Cohesive 

Failure 

w 

Load  To 
Failure 
(lbs. ) 

Load  To 
Failure 
(PSI) 

15b-8-R-4~2 

.494 

95 

1340 

2713 

15B-8-R-4-3 

.490 

100 

1345 

2745 

15B-8-R-4-4 

.489 

100 

1320 

2699 

15B-8-R-4-5 

.487 

95 

1270 

2608 

15B-8-R-4-6 

.490 

100 

1290 

2633 

15B-8-R-8-2 

.497 

.  100 

1330 

2676 

15B-8-R-8-3 

.495 

100 

1320 

2667 

15B-8-R-8-4 

.499 

100 

1305 

2615 

15B-8-R-8-5 

.499 

100 

1315 

2635 

15b-8-R~8-6 

.498 

100 

1360 

2731 

15B-8-R-12-2 

.487 

100 

1170 

2404 

15B-8-R-12-3 

.494 

100 

1245 

2520 

15B-8-R-12-4 

.495 

100 

1250 

2525 

15B-8-R-12-5 

.497 

100 

1325 

2666 

15B-8-R-12-6 

.500 

100 

1215 

2430 

Minimum 

24o4 

Average 

'  /  ' 

2618 

NON-IMMERSED  CONTROLS 

15b-8"R-4-1 

,496 

10 

1280 

2581 

15B-8-R-4-7 

.497 

10 

1280 

2575 

15B-8-R-8-1 

.496 

10 

1230 

2480 

15B-8-R-8-7 

10 

1330 

2644 

15B-8-R-12-1 

.498 

10 

1255 

2520 

15B-8-R-12-7 

.503 

10 

1250 

2485  • 

Minimum 

2480 

Average 

2548 

UTILITY  REPORT  SHEET 
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(FORT  WORTH) 


PAGE, 


MODE! _ B-:5.S _ 
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TABLE  XLIII 

LAP  SHEAR  STRENGTH  OP  TWENTY  MIL  THICICNESS  HT-424  ADHESIVE,  BATCH 
■  NUMBER  2233,  BONDED  2024 -T3  ALCLAD  ALUMINUM,  IMMERSED  FOR  7  DAYS 

IN  MIL-H-8446  HYDRAULIC  FLUID  AT  ROOM  TEMPFJ^ATURE  AND  TESTED  AT 

ROOM  TEMPERATURE 

Specimen  No, 

Bond  Area 

Cohesive 

Load  To 

Load  To 

(  In. 2) 

Failure 

Failure 

Failure 

(iba. ) 

(PSI) 

20B-8-R-24-2 

.513 

1085 

2115 

20B-8-R-24-3 

.509 

«• 

1110 

2181 

20b-8-R-24-4 

.510 

1080 

2118 

20B-8-R-24-5 

.506 

1115 

2204 

20B-8-R-24-6 

.506 

• 

1010 

1996 

2OB-8-R-26-2 

.522 

M 

1105' 

2117 

2OB-8-R-26-3 

.520 

1270 

2442 

20B-8-R-26-4 

.518 

1165 

2249 

2OB-8-R-26-5 

.521 

■» 

1340 

2572 

2OB-8-R-26-6 

.514 

1260 

2451 

2OB-8-R-28-2 

.504 

• 

1180 

2341 

2OB-8-R-28-3 

.503 

1290 

2565 

2OB-8-R-28-4 

,511 

- 

1095 

2143 

2OB-8-R-28-5 

.510 

- 

1175 

2304 

2OB-8-R-28-6 

.521 

1200 

2303 

Minimum 

1996 

Average 

2273 

NON- IMMERSED  CONTROLS 

20B-8-R-24-1 

.495 

95 

1115 

2253 

20B-8-R-24-7 

.500 

95 

1055 

2110 

2OB-8-R-26-I 

.480 

95 

1190 

2479 

2OB-8-R-26-7 

.472 

95 

1185 

2511 

2OB-8-R-28-I 

.521 

90 

1120 

2150 

2OB-8-R-28-7 

.514 

90 

1150 

2237 

Minimum 

2110 

Average 

2290 

UTILITY  REPORT  SHEET 
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REPORT  NO.. 

MODEL _ _  . 
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B-58 


0 

TABLE  XLIV 

• 

LAP  SHEAR  STRENGTH  OP  TWEfJTY  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2234.  BONDED  2024-T3  ALCLAD  ALUMINUM,  IMMERSED  FOR  7  DAYS 

IN  MIL-H-8446  hydraulic  FLUID  AT  ROOM  TEMPERATURE,  AND  TESTED  AT 

ROOM  TEMPEiUTURE 

Specimen  No. 

Bond  Area 

Cohesive 

Load  To 

Load  To 

(  In.^) 

Failure 

Failure 

Failure 

W 

(lbs. ) 

(PSI) 

20A-8-R-2-2 

.497 

100 

ll40 

2205 

20A-8-R-2-3 

.504 

100 

1155 

2290 

20a-8-R-2-4 

.506 

100 

1270 

2510 

20A-8-R-2-5 

.5-12 

lOO 

1195 

2335 

20a-8-R-2-6 

.505 

100 

l4l0 

2790 

20a-8-R-6-2 

.512 

lOO 

1400 

2735 

20A-8-R-6-3 

.519 

100 

1285 

2475  • 

20A-8-R-6-4 

.517 

100 

1180 

2280 

20a-8-R-6~5 

.526 

100 

1220 

2320 

20a-8-R-6-6 

.524 

lOO 

1235 

2355  , 

20a-8-R~10-2 

.503 

100 

1150 

2285 

20a-8-R-10-3 

.502 

100 

1100 

2190 

20a-8-R-10-4 

.502 

100 

1155 

2300 

20a-8-R-10-5 

.503 

lOO 

1070 

2125 

20A-8-R-10-6 

.502 

100 

1275 

2540 

Minimum 

2125 

Average 

2388 

NON-IKMERSED  CONTROLS 

20A-8-R-2-1 

.498 

- 

Il40 

2290 

20A-8-R-2-7 

.501 

~ 

1315 

2625 

20A-8-R-6-1 

.504 

- 

1370 

2720 

20a-8-R-6-7 

.502 

- 

1025 

2040 

20A-8-R-10-1 

.498 

- 

1300 

2610 

20A-8-R-10-7 

.501 

— 

1130 

2255 

Minimum 

2040 

Average 

« 

2423 

UTILITY  REPORT  SHEET 
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MODEL_ 
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TABLE  XLV 

LAP  SHEAR  STRENGTH  OP  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE,  BATCH 
NUMBER  2235,  B01^IDED  2024-T3  ALCLAD  ALUMINUM,  IHIffiRSED  FOR  7  DAYS 

IN  MIL-H-8446  hydraulic  FLUID  AT  ROOM  TEMPERATURE,  AND  TESTED  AT 

ROOM  TEI'IPERATURE 

* 

Spdclmen  No, 

Bond  Area 
(  In.2) 

Coheaive 

Failure 

{%) 

Load  To 
Failure 
(Iba.) 

Load  To 
Failure 
(PSI) 

20-8-R-16-2 

.543 

1305 

2403 

20-8-R-16-3 

.553 

- 

1230 

2224 

20-8-R-16-4 

.557 

- 

1200 

2154 

20-8-R-16-5 

.556 

- 

1225 

2203 

20-8-R-16-6 

.555 

- 

1205 

2171 

20-8-R-20-2 

.502 

- 

1280 

2550 

20-8-R-2Q-3 

.510 

- 

1155 

2265 

20-8-R-20-4 

.502 

- 

1180 

2351 

20-8-R-20-5 

.508 

- 

1350 

2657 

20-8-R-20-6 

.497 

- 

1185 

2384 

20-8-R-23-2 

.545 

- 

1501 

2754 

20-8-R-23-3 

.5^3 

- 

1445 

2661 

20-8-R-23-4 

.540 

- 

1500 

2778 

20-8-R-23-5 

.535 

- 

1500 

2804 

20-8-R-23-6 

.538 

- 

1280 

2379 

Minimum 

2154 

Average 

2449 

NON-IMMERSED  CONTROLS 

20-8-R-16-1 

.539 

95 

1270 

2356 

20-8-R-16-7 

.546 

90 

1245 

2280 

20-8-R-20-1 

.495 

90 

1215 

2455 

20-8-R-20-7 

.495 

95 

1100 

2222 

20-8-R-23-1 

.545 

90 

1445 

2651 

20-8-R-23-7 

.534 

85 

1595 

2987 

Minimum 

2222 

Average 

2492 

FMS-0015(d)  Strength  Requirements 

for 

Immersion 

Test  j 

12100  pal  average 

lb50  pal  minimum  Individual  apeclmen 
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TABLE  XLVI 

LAP  SHEAR  STRENGTH  OF  TWENTY  MIL  THICKNESS  AEROBOND  422  ADHESIVE, 
LOT  NUMBER  2579,  BONDED  2024-T3  ALCLAD  ALUMINUM,  IMMERSED  FOR 
7  DAYS  IN  MIL-H-8446  hydraulic  FLUID  AT  ROOM  TEMPERATURE,  AND 
TESTED  AS  CONTROLS  AT  ROOM  TEMPERATURE 


Specimen  No. 

Bond  Area 
(  ln.2) 

Cohesive 

Failure 

(^) 

Load  To 
Failure 
(Iba. ) 

Load  To 
Failure 
(PSI) 

422-8-R-25-2 

.524 

95 

1325 

2529 

422-8-R-25-3 

.525 

95 

1355 

2581 

422-8-R-25-4 

.524 

95 

1350 

2576 

422-8-R-25-5 

.527 

95 

1365 

2590 

422-8-R-25-6 

.529 

95 

1380 

2609 

Minimum 

2529 

Average 

2577 

NON- IMMERSED  CONTROLS 

422-8-R-25-1 

.520 

95 

1285 

2471 

422>8-R-25-7 

.529 

95 

1420 

2684 

PAGE  _ 55 _ i _ 

REPO  RT  NO, -.•E.OT "  I9_5.7-. 

MODEL _ j3~38__._ 

DATE  _22..  Julj__1958 


Minimum  2471 

Average  2578 
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TABLE  XLVII 

CREEP -RUPITIRE  STRENGTH  OF  FIFTEEN  MIL  THICKNESS  HT-424  ADHESIVE,  BATC) 
NUMBER  2230,  BONDED  2024  T-3  ALCLAD  ALUMINUM,  TESTED  AT 

26OOF  AND  1600  PSI  FOR  192  HOURS 


SJiSdimen  No, 


15-C 

I5--C 

15-C 

15-C 

15-C 

15-C 

15-C 

15-C 

15-C 

15-C 

15-C 

15-C 

15-C 

15-C 


-H-1-4 

-H-3-1 

-H-3-5 

-H-5-2 

-H-5-6 

-H-7-3 

-H-7-7 

-H-9-4 

-H-ll-l 

-H-11-5 

-H-13-2 

-H-13-6 

-H-14-3 

-H-14-7 


Bond  Area 
(  In. 2) 


Time  To 
Failure 
(Hrs, ) 


Void  Test 


Deformation 


(Mils) 


Glueline 

Thickness 


^Passed  192  hours  with  no  failure. 
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TABLE  XLVIIT 

CREEP -RUPTURE  STRENGTH  OP  FIFTEEN  MIL  THICKNESS  HT-424 


ADHESIVE, 

ALUMINUM, 

BATCH  NUMBER  2231,  BONDED  2024-T3 

TESTED  AT  26OOF  AND  I6OO  PSI  FOR 

ALCLAD 

192  HOURS 

Specimen  No. 

Bond  Area 

(In. 2) 

Time  To 
Fai I ure 
(Hrs . ) 

Deformation 

(Mils) 

Glue line 
•  Thickness 

15  -C-H-30-1 

.498 

17-7 

8 

15  _C-H-30-2 

.502 

* 

0 

7 

15A-C-H-30-3 

.503 

* 

0 

6 

15a-C-H-30-4 

.506 

0 

7 

15a-C-H-30-5 

.509 

M- 

0 

7 

15a-C-H-30-6 

.511 

-X- 

0 

8 

15a-C-H-30-7 

.512 

* 

0 

/ 

15a-C-H-32-1 

.501 

* 

0 

-v 

1 

15a-C-H-32-2 

.503 

-X- 

0 

6 

15A-C-H-32-3 

.507 

•X- 

0 

8 

15A-C-H-32-4 

.509 

* 

0 

7 

15a-C-H-32-5 

.509 

173-0 

- 

7 

15  c-H-32-6 

.509 

•X- 

0 

6 

15A-C-H-32-7 

.511 

•K 

0 

8 

RETEST 

RESULTS 

15a-C-H-1-2-R 

.5.10 

« 

0 

15A-C-H-2-3-Rq 

.ROO 

« 

0 

- 

15a-S-H-2-6-R 

.510 

« 

0 

- 

♦Passed  192  hours  with  no  failure. 
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REPORT  NO.. 

MODEI _ ^ 

date  22  July  1958 


TAT3LE  XLIX 


CREEP -rupture;  strength  of  fifteen  mil  thickness  ht-4?4  adhesive, 

BATCH  NUMBER  2232,  BONDED  2024-T3  ALCLAD  ALUMINUM,  TESTED 
AT  260OF  AND  l600  PS  I  FOR  ;’.92  HOURS 


Specimen  No. 

Bond  Ax-’ea 

Time  To 

Deforinat  ion 

Glueline 

(In. 2) 

Fa.llure 
(Mrs .  ) 

(Mils) 

Thickness 

15b--c-h-i4-i 

.498 

* 

0 

7 

15b-C-H-1^I-2 

.  498 

x- 

0 

7 

15B~C-H-I^i-3 

.901 

* 

0 

7 

15b-C-H-1^I-4 

.500 

* 

n 

8 

15b-C~h-i^4-5 

.500 

-K- 

0 

7 

15b-C-H-i4-6 

.  501 

'X- 

0 

6 

15r.-C-H-l4-7 

15b'C-H-16-1 

.503 

0 

7 

.311 

•X- 

0 

7 

15t.-C-H-16-2 

.-13 

-K- 

0 

8 

15b-C-H-i6-3 

.313 

•X 

0 

7 

15b-c-H-i6-4 

.512 

'X- 

0 

7 

15b-C-H-16-5 

.'■1,3 

■X 

0 

15b-C-H-16-6 

.  '■  1  3 

X 

0 

7 

15b-C-H-I6-7 

.  '■'  1,  r 

X 

c 

*Passed  192  hcnn’r,  wi  th  lu; 

f  ,  (  1  ,  1  ^ 

e 


UTILITY  REPORT  SHEET 


Department  6 
FWP  1072-8-54 


C  0  N  V  A  I  R 

A  DIVISION  OF  GENERAL  DYNAMICS  CORPORATION 

(FORT  WORTH) 


59 

PAGE _ ^ 

REPORT  NO.  FGT-1957 

lulODEL  B-50  _ ^ 

date.  ...  22  July  195^ 


TABLE  L 


CREEP-RU,PTURE  STRENG^ffi  OP'’  TWENTY  MIL  THICKNESS  HT-42^-1  ADHESIVE, 
BATCH  NUMBER  223H,  BONDED  202-'l-T3  ALCLAD  ALUMINUM,  TESTED 
AT  2GOOE  AW  1606  PSI  FOR  .192  HOURS 


20  -C- 
20L-C- 
20s-C- 

20b-C- 

20b-C- 

20b-C- 

20b-C- 

20b-C- 

20b-C- 

20b-C- 

2Q%-C- 

20^-C- 

EOg-C- 

20b-C- 


20i:,-C-H-9-4-R 

20b-C-H-G-2-R 

20b-C-H-6-6-R 


No. 

Bond  Area 
(To.^) 

Time  To 
Failure 
(Hrs. 

Defo.rniatlon, 

(Mils) 

Gl.uellne 

Thickness 

30-1 

1, 0-' 

• '  \  u  i 

-X- 

0 

SO-2 

.  ''(00 

103.1 

- 

- 

30-3 

“  ' 

* 

- 

- 

30-^1 

.  OOA 

-X- 

0 

- 

30-9 

.  906 

I’lS.^i 

- 

- 

30-6 

.908 

136.9 

- 

- 

30-7 

,912 

-X- 

0 

- 

32-1 

.  900 

- 

- 

.90G 

0 

„ 

32-3 

.  008 

1 .  i-\ 

- 

- 

32-A 

.910 

- 

- 

32-9 

.  006 

- 

- 

32-6 

.  908 

0 

- 

32-7 

.  ori'i 

* 

0 

- 

RETEST  RESULTS 


139. 'i 


*Passed  192  hours  wLtli  no  failure. 
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REPORT  NO - 

MODEI _ §.2^ _ _ 

nxTP  22  JuTFl^ 


TABLE  LI 

CREEP-RUPTURE  STRENGTH  OF  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE, 
BATCH  NUMBER  2234,  BONDED  2024-T3  ALCLAD  ALUMINUM,  TESTED 
AT  2C0OF  AND  l600  PSI  FOR  192  HOTJRS 


Specimen  No. 

Bond  Area 

Time  To 

Deformation 

Glueline 

(  Iru2) 

Failure 
(Hrs. ) 

(Mils) 

Thickness 

(Mils) 

20a-C-H-1-5 

.  525 

* 

0 

6 

20a-C-H-3-3 

.551 

* 

0 

6 

20ft-C-H-5-l 

.309 

* 

0 

5 

20A-C-H-5-f'’ 

20A-C-H-7-4 

.538 

* 

Void  Test 

0 

5 

20A-C-H-9-2 

.  523 

* 

0 

5 

20A-C-H-9-7 

r- 

.  JOO 

* 

0 

5 

20a-C-H-11-5 

.  029 

* 

0 

6 

20.-C-H-13-3 

20a-C-II-14-1 

.311 

* 

0 

5 

.310 

* 

0 

4 

20^-C-Ii-l4-6 

.505 

* 

0 

5 

20a-C-H-15-4 

.302 

* 

0 

5 

20a-C-H-16-2 

•  3 ‘27 

* 

0 

5 

20A-C-H-ir.-7 

-  3*29 

4,1 

RETEST  RESULTS 

5 

20a-C-H-6-4-R 

• 

0 

- 

20a-C-H-8-3-R 

.307 

31.3  ■ 

- 

- 

20A-C-H-8-5-R 

.314 

« 

0 

- 

♦Passed  192  hours 

v/ifch  no  failure. 
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TABLE  LII 


CREEP-RUPTURE  STRENGTH  OP  TWENTY  MIL  THICKNESS  HT-424  ADHESIVE!, 
BATCH  NUMBER  2235,  BONDED  2024 -T3  ALCLAD  ALUMINUM,  TESTED 

AT  260°?  AND  IGOO  PS I  FOR  192  HOURS 


Specimen  No. 

Bond  A);ea 
(  In.''-) 

Time  To 
Failure 
(Hr.s.  ) 

Deformation 

(Mils) 

Glueline 

Thickness 

(Mils) 

20-C-H-15-2 

.501 

131.2 

7 

20-C-H-15-4 

.  493 

86.2 

- 

8 

20-C-H-15-6 

.503 

* 

0 

9 

20-C-H-17-1 

.502 

* 

0 

7 

20-C-H-17-3 

.507 

* 

0 

8 

20-C-H-17-5 

.503 

166.0 

- 

7 

20-C-H-17-7 

.498 

185.1 

- 

7 

2O-C-H-I9-2 

.300 

0 

8 

20-C-H-19-4 

.309 

* 

0 

7 

2O-C-H-I9-G 

.  494 

* 

0 

7 

20-C-H-21-1 

.  ^1-93 

* 

0 

8 

20-C-H-21-3 

.300 

* 

0 

7 

20-C-H-21-5 

.493 

* 

0 

7 

20-C-H-21-7 

.303 

* 

0 

7 

R 

ETEST  RESULTS 

20-C-H-7-1-R 

.300 

« 

0 

20-C-H-7-3-R 

.313 

« 

0 

- 

20-C-H-7-2-R 

.  309 

145.4 

- 

- 

♦Passed  192  hours  with  no  failure. 


PMS-0015(D)  Creep-Rupture  Strength  Requirements: 
15  roil  deforroatlon,  maximum 


PA©E. 

REPORT  NO-FaT-195Z- . 

MODEI _ B-58 - 

DATE  22  July  1958 
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TABLE  LI I I 

CREEP-RUPTURE  STRENGTH  OF  TWENTY  MIL  T[{ICKNESS  AEROBOND  422 
ADHESIVE,  LOT  NUMBER  2579>  BONDED  2024-T3  ALCLAD  ALUMINUM, 
TESTED  AS  CONTROLS  AT  260°?  AND  l600  PSI  FOR  192  HOURS 

Specimen  No.  Bond  Area  Time  To  Deformation  Glueline 

(in. 2)  Failure  (Mils)  Thickness 

(Hrs.)  (Mils) 

422-C-H-26-4  .500  * 

422-C-H-27-1  .502  * 

422-C-H-27-5  .504  * 

422-C-H-28-2  .503  * 

422-C-H-28-6  .501  * 

422-C-H-29-3  .481  * 

422-C-H-29-7  .483  * 


*  Passed  192  hours  with  no  failure. 
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REPORT  NO.  .PflT-19^7 _ 

MODEl _ B-58 _ _ 

DATE  22  July  1950^ 


TABLE  LIV 

ELATinSE  TENSION  STEENGra  OP  TWENTY  MIL  THICKNESS  HT-^124  AHDESIVE, 
BATCH  NITT'TBER  2033.  BONDED  2004-T3  ALCLAD  ALIJMINTJT4  SKINS  AND  GLASS 
FIBER-PLASTIC  H0NEYC0MI3  C0RE(FMS-e013,  TYPE  I)  TESTED  AT  ROOM 

TEMPERATURE 


SpeclTnen,  No. 

Bond  Area 

Load  To  Pailui’e 

Type  Failure 

(In. 2) 

(Lbs . ) 

SOg-PT-R-l 

3 . 14 

1343 

Bond 

20^-PT-R-2 

3 .  ]  4 

0323 

Bond 

20b-PT-R-3 

3.14 

1430 

Bond 

Minimum 

1430 

Aver ace 

1777 

RETEST  RESULTS 

200-PT-R-l-R 

A ,  1 4 

2230 

Bond 

20B-PT-R-2-R 

0.]4 

22O3 

Bond 

2O3-PT-R-3-R 

3.14 

2003 

Bond 

Minimum 

2033 

Average 

2207 

UTILITY  REPORT  SHEET 


Daportmtnl  6 
FWP  1072-8-54 


C  0  N  V  A  I  R 

A  DIVISION  OF  GENERAL  DYNAMICS  CORPORATION 

(FORT  WORTH) 


64 


PAGE _ 

REPORT  NO - _ 

MODEl _ 

n^TC  22  July  I95B 


TABLE  LV 

FLATV/ISE  TENCIOM  STRENGTH  0?  TVfEHTY  MIL  THICKHES3  HT-^l-24  ADHESIVE, 
BATCH  I'nJMBER  223'l,  BONDED  202^1 -T;  ALCLAD  ALTMIinEl  SHINS  AMD 
GLASS  FIBER-PLASTIC  HONEYCOMB  CORF,  (^FMS-0013,  TYPE  l)  TESTED:  AT 

ROOM  TEMPERATURE 


Specimen  Mo. 

Bund  Ai'ea 

Load  To  Failure  ■ 
(Lbc .  ) 

Type  F 

20yY-PT-R-l 

3-l'l 

2030 

Bond 

20a-FT-R-2 

■^.14 

1010 

Bond 

20^-PT-R-3 

3.14 

llCO 

Bond 

Mluitnurn 

1010 

Average 

1407 

RETEST 

RESULTS 

20^^-PT-R-l-R 

s.  l4 

MLGtefjted 

20/V-FT-R-2-R 

3.14 

1043 

Bond 

20A-rT-R-3-R 

3»14 

2000 

Bond 

Minimum 

1843 

Average 

19C’3 

0 
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REPORT 

UQDEL  _  B~5o 
date  22  July  1C 


TABLE  LVI 

FLATWISE  TENSION  STRENGTH  OF  TVJENTY  MIL  THICKNESS  HT-424  ADHESIVE. 
BATCH  NTJMBER  2235 j  BONDED  2024 -T3  ALCLAD  ALUMINUM  SKINS  AND  GLASS 

FIBER -PLASTIC  HONEYCOMB  CORE  (FMS-0013',  TYPE’ l)  '.TESTED  AT  ROOM 
_ _ (^MP^ATip^ ..  ; _ _  __  _ 

Specimen  No.  Bond  Area  Load  To  Failure  Type  Failure 

(In. 2)  (Lbs„) 

_______  __  ___ 

20-PT-R-2  3.14  910  Bond 

20-PT-R-3  3.14  190  Bond 

Minimum  10 

Average  370 


RETEST  RESULTS 


20-PT-R-l-R 

3.14 

2315 

Bond 

20-PT-R-2-R 

3.14 

2160 

Bond 

20-PT-R-3-R 

3.14 

2125 

Cup 

Minimum 

2125 

Average 

2200 

PMS-0015(D)  Flatwise  Tension  Strength  Requirements: 
2100  lbs.  average 

1950  lbs.  minimum  individual  specimen 
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TABLE  LVII 

FLATWISE  TENSION  STRENGTH  OF  TVffiNTY  MIL  THICKNESS  AEROBOIH)  ^422 
ADHESIVE,  LOT  NUMBER  2579>  BONDED  2024 -T3  ALCLAD  ALUMINIM 

SKINS  A4ID  CLASS  FIBER-PLASTIC  HONEYCOMB  CORE  (FMS-0013,  TYPE.  l)’ 
TESTED  AT  ROOM  TEMPEI^ATURE  ,  ' 


Srooinien  No, 

Bond.  Area 

(In. 2) 

Load  To 
Failure 

Type  Failure 

(LbG. ) 

422-PT-R-I 

3.14 

1110  Damaged 

Bond 

422-PT-R-2 

3.14 

2905 

Bond 

422-PT-R-3 

3.14 

3000 

Bond 

Minimum 

illO 

Average 

2338 

RETEST  RESULTS 

422-PT-R-I-R 

3.14 

3370 

Bond 

422-PT-R-2-R 

3.14 

3000 

Bond 

422-PT-R-3'-R 

3.14 

2980 

Bond 

Minimum 

2980 

Average 

3117 
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REPORT  NO,. 


TABLE  LVIII 

PLOW  TEST  RESULTS  FOR  FIFTEEN  MIL  THICKNESS  HT-^124  ADHESIVE, 
BATCH  NUMBER  2230,  TESTED  IMMEDIATELY  AND  AFTER  AGING  FOR  30 
HOURS  AT  ROOM  TEMPERATURE 


Specimen  No. 


Flow  Area 

(In. 2) 


Adhecive  -  Tested  Immediately 


15~F-R-S-0 

15-F-R-E--0 


22.23 

23.05 


Flow  Factor 
(ln.2/gni) 


6.64 

6.88 


Adhesive  -  Aged  30  hours  at  room  temperature  prior  to  bonding 


15-F-R-S-30 

15-F-R-E-30 


19.17 

20.35 


5.72 

6.07 
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TABLE  LIX 

FLOW  TEST  RESULTS  FOR  FIFTEEN  MIL  TIIICKNESS  HT-424  ADHESIVE, 
BATCH  MUKBER  2231,  TESTED  IMMEDIATELY  AND  AFTER  AGING  FOR  30 


PAGE _ li _ 

REPOKT  NO._gaT-19^7 

MOOI=t  B-9o 

22  July  195^ 
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REPORT  NO.  f 

M0DEL__1EI^ 
22 


TABLE  LX 

PLOW  TEST  FyESULTS  POR  FIFTEEN  MIL  THICKNESS  II.T-42^-1  ADHESIVE, 
BATCH  NUMBER  2232,  TESTED  IMMEDIATELY  AND  AFTER  AGING  POR  30 
HOURS  AT  ROOM  TEMPERATURE 


Specimen  No, 


FlovY  Area 

(In. 2) 


Adhesive  -  Tested  Immediately 


15  F_,R_S_0 

15g_F_R_E-0 


21.99 

22.46 


Plov/  Factor 
(ln.2/grn) 


6.34 

6.47 


Adhesive  -  Aged  30  hours  at  room  temperature  to  bonding 


15b-f-R-s-30 

15b-F-R-E-30 


18.11 

18.82 
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REPORT 


PASE_ 


unnFi 

~-g2~JuIy . I938 


DATE- 


TABLE  LXI 

PLOW  TEST  REGULTC  FOR  rAnsMT',;  MIL  TUICI[L'SGG  HT-'l'J^l-  ADHESIVE,  BATCH 
l^nPffiER  2233.  TESTED  IMTEDIATELY  AMD  AFTER  AGING  FOR  30  HOURS  AT  ROOM 
TEMPERATURE 


Specimen  Nu . 

Flow  Area 
(In.") 

Flow  Factor 
(In.  2/uiti) 

AdlAecli'o  -  T'-^sted 

irmiiediately 

2O3-F-R-S-O 

30.3’'-i 

G..93 

20j3-F-R-E-0 

20. 09 

6.55 

Adheclve  -  A|^ed  30 

hours  at  roon 

temi era tore  prior  to  bonding 

20£-F-R-S-30 

2^'.  93 

6.15 

20e-F-.R-E-30 

29  ■  92 

G.74 

UTILITY  REPORT  SHEET 
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REPORT  NO _ 

MODEi _ 

DATE-ZHIMZI^ 


T/\T3T,’^  LX  IT 

FLOW  TKST  RESULTS  OF  TWi-lH^Y  Mil.  T’l-IICIjrEGS  HT-'iO':  ADHESIVE,  BATCH 
NIRTBE'-;  0P3''.  TESTED  IWTEDIATKLY  AHD  AFTiilR  AGIl'iG  FOR  30  HOIJPuS  AT 
ROOM  TEMFlvRATTJRS 


Spec’ men  No. 


FIovt  Ai’ea 
(In. 7) 


Flow  Factor 
(In.7/-m) 


Adhesive  tested  inmieijlaijeli/ 
20y^-F-R-S-0 

20j(^-F-R-E-0 


23.17 

30.30 


r*  n 
1  ,  E  "‘i 

7  ■  03 


Adhesive  ajed  30  i'lonrs  at  room  temperatar*c-,‘  prior  to  bonding 


20fl-F-R-3-30 

POa-F-R-E-30 


2^1 .81 

27 .  '10 


5.70 

6.30 
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REPORT  NO.  FGT-1957 

MODEL 

nxTP  22  JulyT^ 


TALLE  LX  IT.' 

FLOW  TEST  RESULTS  OF 
FfUMBER  ,'^233.  TESTED 
ROOM  TEMPERATURE 

TWEIITY  MIL  TUICKiiES: 
IMMl-lDIATELY  Ai'ID  AFTER 

i:T-d2d  ADIIECIVE,  BATCH 

AGING  FOR  30  HOURS  AT 

Spc”.  ir.ien  No. 

Pl'.'w  Ai’oa 
(In.") 

Flo'w  Factor 

(In.'-V7;rr,) 

Adhesive  tented  i.mmod  iatol v/ 

20-F-R-S-0 

20-P-R-E-0 


' . .  2d 


oO  r‘  O 

.  t'O 

FMS-0015(D)  PlovL  Test  Reqnirt^monts  l-’or  Non-A^eJ  Adlieolve: 

10  i. n.^/^m  inaxImuTn  flow  DictoL’ 

5  ln.2^'^n;m  mi.ti'tnum  flow  fro'. tor 

Adhesive  30  liours  at  roc-n  temper;.. tore  prior  to  bonding 


20-F-R-S-30 

20-F-R-E-30 


C.  .}  9  ^ 


d 


O  . 

r ,  1 3 


FMS-OOl  3 (d)  .P.1ow  Test  Requi  ronicnt".  For  Adhesive  Ag:-:-!  30  iioo.rs 
at  Room  To.Tiporati.iro : 

3  ln,^/gni  niiiii.murn  flow  fartor 


UTILITY  REPORT  SHEET 


Deportment  6 
FWP  1072^8-54 


C  0  N  V  A  I  R 

A  DIVISION  OF  GENERAL  DYNAMICS  CORPORATION 

(FORT  WORTH) 


PAGE _ , _ .  . 

REPO 

MODEI _ . 
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TABLE  LX IV 

FLOW  TEST  RESULTS  OF  T'WENTY  MIL  THICKNESS  AEROBOND  ^■1-22  ADHESIVE, 
LOT  NUMBER  2579,  TESTED  IMMEDIATELY  AND  AFTER  AGING  FOR  30  HOURS 
AT  ROOM  TEMPERATURE  AS  CONTROLS 


Specimen  No. 


422-F-R-S-O 

422-F-R-E-O 


ested  iTniTiediately" 


Flow  Area 

(In. 2) 


37.28 

34.93 


Flow  Factor 
(ln.2/gm) 


7.86 

7.37 


Adhesive  aged  30  hours  at  room  temperature  prior  to  bonding 


422-F-R-S-30 

422-F-R-E-30 


21. 16 

28.93 


6.57 

6.10 
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TABLE  LXVI 

VOLATILES  DETERI«NATION  RESULTS  FOR  TWENTY  MIL  THICKNESS  HT-424 
ADHESIVE 


SPECIMEN  NO. 


VOLATILES  {fo) 


Batch  Number  2233 


20B-S-i 

20r,-S-2 

20g-E-l 

2O3-E-2 


20fl-S-l 
20A-S-2 
20fl-E-l 
20;^ -E- 2 


20a-S-1-R 

20a-S-2-R 

20a-E-1-R 

20a-E-2-R 


20-S-l 

20-S-2 

20-E-l 

20-E-2 


Batch  Number  2234 


Retest  Results  of  Batch  Number  2234 


Batch  Number  L-  223$ 


Retest  Results  of  Batch  2235 


20-S-l 

20~S-2 

20-E-l 

20-E-2 


FMS-0015(d)  Volatiles  Determination  Requirements:  7^  Maximum  fo  Volatile 
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REPORT  MO  FGT-I957 _ 

MODEL  B-58 _ ^ 

pate  22  July  I93B 


TABLE  LXVII 

VOLATILES  DETERMINATION  RESULTS  FOR  TWENTY  MIL  THICKNESS  AEROBOND 
422  CONTROL  ADHESIVE,  LOT  NUMBER  2579 


Specimen  No.  Volatiles  (^) 


7 

5 

6 

5 


422-S-I 

422-3-2 

422-E-I 

422-E-2 


UTILITY  REPORT  SHEET 


Department  6 
FWP  1072-8-54 


C  0  N  V  A  I  R 

A  DIVISION  OF  GENERAL  DYNAMICS  CORPORATION 

(FORT  WORTH) 


REPORT  NO.  FCfT-1957 


APPENDIX  I 
REFERENCES 


Convalr  Specification 
Convair  Specification 
Convalr  Test  Request 
Convalr  Test  Repott 
Military  Specification 
Military  Specification 
Military  Specification 
Federal’y  Specification 
J.  E.  Stevens  &  Co.^  Inc. 


FMS-0013(b) 

PMS-0015(D) 

P-7759 

P TDM- 18 69 

MIL-A-8431 

MIL-H-8446 

MIL-O-7808C 

QQ-A-362a 

"Industrial  Glass  Fabric 
Specification  Guide" 
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